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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]In an antistatic coating constituent containing zinc oxide system particles 
which use as a metallic component a binder component which has film formation 
performance, and a metallic element (Md) and Zn which take trivalent and/or 
tetravalence, and show zinc oxide crystal nature in X diffraction study, Ion and/or an 
atom of a halogen excluding [ said zinc oxide system particle ] F, an atomic number [ 
as opposed to zinc in a total content of the impurity H which consists of sulfuric acid 
root SO4 2 " and nitric acid root NO3 " ] (however, in the case of a sulfuric acid root, in 
the case of an atomic number of S, and a nitric acid root, it calculates as an atomic 
number of N) - an antistatic coating constituent characterized by what is been 0.5% 
or less in a ratio. 

[Claim 2] When a diffraction peak with said zinc oxide system particle peculiar to a 
crystalline zinc oxide appears and it asks for the size Ds (hkl) of vertical microcrystal 
from two lattice planes (100) and (002) using the Scherrer method (Cauchy 
approximation of function), When setting to Dw a size of microcrystal which satisfied 
Ds(002)/Ds(100) <2 and for which it asked using Wilson's method, it is K=Dw<=100 
(nm). 

The antistatic coating constituent according to claim 1 which are the zinc oxide 
system particles to satisfy. 

[Claim 3]The antistatic coating constituent according to claim 1 or 2 which is a 

metallic element excluding [ Md ] IIIB fellows and IVB fellows. 

[Claim 4]An antistatic coating constituent given in either from Claim 1 to 3 whose 

rate over solid content of said binder component of said zinc oxide system particle 

and the zinc oxide system particle total quantity is 50 to 95 weight %. 

[Claim 5] An antistatic coating constituent given in either from Claim 1 to 3 which 

contains a conductive adjuvant further. 

[Claim 6] A paint article which forms a coat obtained from an antistatic coating 
constituent of a description by either from Claim 1 to 5 on the surface of a base 
material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an antistatic coating constituent and 

its use. 

[0002] 

[Description of the Prior Art]Conventionally, as an antistatic coating constituent, the 
paint which contains the surface-active agent of metal particle; anionic systems, such 
as conductive-metallic-oxide particle; copper, such as a zinc oxide system and a tin 
oxide system, and nickel, a cation system, and both sexes, etc. as a spray for 
preventing static electricity is known. Among these, with the constituent containing 
particles, such as a metallic oxide and metal, the particle diameter of particles was 
large, or since the dispersibility in the inside of a paint and a coat was insufficient, it 
excelled in transparency, and the antistatic film without coloring was not obtained. In 
order to give antistatic property, it is necessary to include many particles in a paint, 
and it cannot be satisfied, even if neither the flexibility of a coat, nor adhesion, 
weatherability which are obtained are enough and use a coat as an antistatic film. 
[0003]Environment dependency, such as the antistatic property under low humidity 
being insufficient, and being on the other hand, based on a transmission machine style 
peculiar to a surface-active agent, although the coat which is excellent in transparency 
is obtained in the paint which contains a surface-active agent as a spray for preventing 
static electricity, was high. Since the weatherability of the surface-active agent which 
is a spray for preventing static electricity was low, the endurance of the coat was not 
enough, when long term use was carried out, the coat deteriorated and there were 
various problems with practical coloring arising, or a surface-active agent carrying out 
bleeding, and antistatic performances falling, or blocking arising etc. 
[0004] 

[Problem to be solved by the invention]The issue which this invention tends to solve 
is providing the antistatic coating constituent which can form the coat which the 
dependency over humidity, temperature, etc. is low, has the antistatic property stable 
for a long period of time, and is excellent in optical properties, such as transparency 
and colorlessness, endurance, adhesion, and flexibility, and its use. 
[0005] 

[Means for solving problem]The binder component in which the antistatic coating 
constituent concerning this invention has film formation performance, In the antistatic 
coating constituent containing the zinc oxide system particles which use as a metallic 
component the metallic element (Md) and Zn which take trivalent and/or tetravalence, 
and show zinc oxide crystal nature in X diffraction study, The ion and/or atom of a 
halogen excluding [ said zinc oxide system particle ] F, an atomic number [ as 
opposed to zinc in the total content of the impurity H which consists of sulfuric acid 
root SO4 2 " and nitric acid root NO3 " ] (however, in the case of a sulfuric acid root, in 
the case of the atomic number of S, and a nitric acid root, it calculates as an atomic 
number of N) ~ the antistatic coating constituent characterized by what is been 0.5% 
or less in a ratio. 



[0006]When a diffraction peak with said zinc oxide system particle peculiar to a 
crystalline zinc oxide appears and it asks for the size Ds (hkl) of vertical microcrystal 
from two lattice planes (100) and (002) using the Scherrer method (Cauchy 
approximation of function), When setting to Dw the size of microcrystal which 
satisfied Ds(002)/Ds(100) <2 and for which it asked using the Wilson's method, it is 
K=Dw<=100 (run). 

It is preferred that they are the zinc oxide system particles to satisfy. 
[0007]As for this antistatic coating constituent, it is preferred that a conductive 
adjuvant is included further. The paint article concerning this invention is a paint 
article which forms the coat obtained from the above-mentioned antistatic coating 
constituent on the surface of a base material. 
[0008] 

[Mode for carrying out the invention] Below, first, after explaining zinc oxide system 
particles, a binder component is explained and, finally the antistatic coating 
constituent and paint article of this invention are explained. 
[Zinc oxide system particles] Their dependency over humidity, temperature, etc. is 
low, and the zinc oxide system particles used by this invention show the antistatic 
property stable for a long period of time while they show infrared impermeability, 
conductivity, etc. in addition to the original ultraviolet-rays cover nature of zinc oxide 
system particles, and a visible light transmittance state. 

[0009]Zinc oxide system particles use as a metallic component the metallic element 
(Md) and Zn which take trivalent and/or tetravalence. The content of Md is expressed 
with the ratio of the atomic number of Md to the total atomic number of this metallic 
component, and it is preferred that it is 0.1 to 20%, and it is 3 to 8% still more 
preferably 1 to 10% more preferably. If less [ if it exceeds said range, it will be hard 
to become the particles which are rich in homogeneity, such as a presentation and a 
crystal size, and ] than said range, infrared cover nature including a heat ray will 
become insufficient, and antistatic property will fall. 

[00 10] As Md which is an alloying element, B, aluminum, Ga, In, Tl, C, Si, Ti, Zr, Sc 
and Y, Hf besides IIIB group elements, such as germanium, Sn, and Pb, and an IVB 
group element, V, Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, Rv, Os, Rh, Ir, La, Ce, Sb, etc. 
are mentioned. The zinc oxide system particles used by this invention need to show 
zinc oxide crystal nature in X diffraction study. 

[001 l]It is the point of excelling in the permeability over the light of a visible light 
wavelength region, and infrared interception nature as particle diameter of the primary 
particle of zinc oxide system particles, It is preferred that the crystallite diameter Dw 
for which it asked using the Wilson's method (the Wilson method) is 1-50 nm (0.001- 
0.05 micrometer), and it is preferred to distribute without these primary particles 
condensing the 2nd order. As for the distributed particle diameter Dd of zinc oxide 
system particles, it is preferred that it is 1 micrometer or less from the point, i.e., the 
point which improve transparency and gives optical properties, such as colorlessness, 
of not affecting substantially the hue of the constituent obtained when a transparent 
feeling is high and adds to a constituent. 0.5 micrometer or less is 0.1 micrometer or 
less still more preferably more preferably. Especially 0.05 micrometer or less is 
preferred. It is preferred that points, such as transparency, adhesion, and 
weatherability, to monodisperse nature is high, monodisperse nature — a ratio with the 
crystallite diameters Dw and Dd — it defines as R (Dd/Dw), it is preferred that R is ten 
or less, it is more preferred that it is three or less, and 1.5 especially or less are 
preferred. 

[0012]Distributed particle diameter is the mean particle diameter of the weight 



reference which can be measured by dynamic light scattering, a centrifuge, etc. In the 
case of 0.1 micrometers or more, the former measuring method is measured by the 
latter measuring method at the case below 0. 1 micrometer. As zinc oxide system 
particles used by this invention, polymer constitutes a matrix, the thing (polymer 
composite particles) of the form which particles are distributing in this matrix is also 
contained, and it excels that it is hollow shape in optical diffusional permeability. 
Although the content in particular of the zinc oxide system particles in this particle is 
not limited, it is desirable that it is 50 to 95 weight % of a range to the complex 
particle whole quantity in zinc oxide conversion. 

[00 13] As polymer used for composite-ization, acrylic resin system polymer, alkyd 
resin system polymer, Amino resin system polymer, polyvinyl resin system polymer, 
epoxy resin system polymer, Polyamide resin system polymer, polyimide resin system 
polymer, polyurethane resin system polymer, Polyester resin system polymer, phenol 
resin system polymer, organopolysiloxane system polymer, The others which are 
acrylic-silicone-resin system polymer, a polyalkylene glycol, etc., Polyolefin system 
polymer, such as polyethylene and polypropylene, polystyrene system polymer, 
Thermoplasticity or thermosetting resin, such as a fluoro-resin system; synthetic 
rubbers, such as ethylene-propylene copolymerization rubber, polybutadiene rubber, 
and an acrylonitrile butadiene rubber, crude rubber; polysiloxane group content 
polymer, etc. can be mentioned. 

[00 14] As form of a complex particle, as for the surface of a complex particle, 
although there is no limitation in particular, it is preferred that it is rich in unevenness 
nature. When unevenness is shown in the surface, it is because compatibility with a 
binder component etc. becomes high in the coat containing a complex particle. 
Especially as mean particle diameter of a complex particle, although not limited, it is 
usually the range of 0.001-10 micrometers. Zinc oxide system particles have a 
preferred thing which are the purposes, such as weatherability grant by photocatalyst 
activity reduction with compatibility with the binder component which has the below- 
mentioned film formation ability, the dispersibility in the inside of an antistatic 
coating constituent, a dispersion stability, and a zinc oxide, and it comes to process by 
a surface modification agent. 

[00 15] Although the above mentioned polymer can also be used as a desirable surface 
modification agent, the compound containing a M-X group is mentioned from the 
purpose of weatherability grant. However, X is at least one sort chosen from a 
hydrogen atom, a halogen atom, and OR 1 , R 1 is at least one sort chosen from the 
group which consists of a hydrogen atom, the alkyl group which may be replaced, a 
cycloalkyl group, an aryl group, an aralkyl group, and an acyl group, and at least one 
sort of M chosen from a metallic element and the group which consists of Si, Ti, Zr, 
and aluminum especially is preferred. From a viewpoint of grant of dispersibility 
(dispersibility to a paint or a solvent, stability of a paint, etc.), the polymer which has 
an organic high polymer chain is mentioned. It is polymer which a thing desirable by 
both sides of weatherability and dispersibility contains a M-X group, and has an 
organic high polymer chain, for example, polysiloxane group content polymer, acrylic 
silicone, etc. are mentioned. 

[0016]As for zinc oxide system particles, it is preferred that are an atomic ratio of Ma 
to Md and the univalent or divalent metallic element Ma is included in 0.00001 
<=Ma/Md<l. It is more preferred that it is the range of 0.0001 <=Ma/Md<=0.4. It is 
preferred that it is 0.0001 to 2% of range at an atomic ratio to zinc. An existence 
effect of Ma makes Md contain homogeneously during a ZnO crystal (in monomelic 
state), moreover stabilizes a crystal surface, and is at a point which controls secondary 



condensation and crystal growth. Therefore, it becomes a detailed high crystal of 
monodisperse nature. Therefore, it also becomes possible to raise antistatic property 
and infrared cover nature, increasing the amount of Md and excelling in transparency. 
Although it is indicated by JP,H8-253317,A that existence of an alkaline metal and 
alkaline-earth metals is not preferred (the 5th page 7th column lines 40-47), the above 
effects are done so by containing positively in a mentioned range. If there are too few 
amounts of Ma(s), an effect will not be revealed, and if there are too many amounts of 
Ma(s), the weatherability of a coat containing these particles may fall. In the univalent 
or divalent metallic element Ma, it is an alkali metal and/or an alkali earth metal 
element, and lithium, sodium, potassium, a rubidium, caesium, beryllium, 
magnesium, calcium, strontium, barium, etc. are mentioned. 

[0017]A halogen (.) excluding [ zinc oxide system particles used by this invention ] F 
Namely, ion and/or an atom of the chlorine CI, the bromine Br, and iodine I, an 
atomic number [ as opposed to zinc in a total content of sulfuric acid root S0 4 2 " and 
nitric acid root NO3 " (the impurity H) ] (however, in the case of a sulfuric acid root, in 
the case of an atomic number of S, and a nitric acid root, it calculates as an atomic 
number of N) - it is important that it is 0.5% or less in a ratio. It is 0.001% or less 
especially preferably 0.01% or less still more preferably 0.1% or less more preferably. 
Also when the impurity H is not included at all, it contains in this. Only when the 
impurity H is not contained, or it contains and it does not exceed this range, it 
becomes the particles excellent in monodisperse nature, and a coat excellent in 
adhesion or weatherability can be formed as well as transparency. 
[0018]Zinc oxide system particles used by this invention are preferred in it being a 
thing which is a diffraction peak peculiar to a crystalline zinc oxide and which shows 
a diffraction peak to a lattice plane (100), (002), and (101), and fills the following 
microcrystal parameters. When it asks for the size Ds (hkl) of vertical microcrystal 
from each diffracting plane (hkl) using the Scherrer method (the Scherrer method) 
(Cauchy approximation of function), i.e., the Cauchy approximation of function, 
Ds(002)/Ds(100) <2 is satisfied. It is 0.5<Ds(002)/Ds(100) <1.0 preferably [ it is more 
desirable and ] to Ds(002)/Ds(100) <1.2 and a pan. When it is in this range, it is 
because it excels in infrared impermeability and antistatic property. 
[00 19] And when setting to Dw the size of microcrystal for which it asked using the 
Wilson's method, it is preferred to satisfy K=Dw<=T00 (nm) and the range of it is 
5<=Dw<=30 (nm) more preferably. If Dw is too small, ultraviolet absorbability, 
infrared permeability, and antistatic property will fall, and if too large, the 
transparency over visible light will fall. From a point of infrared impermeability and 
antistatic property, the one of Dw where microcrystal is larger is preferred, and its 
smaller one is preferred from a point of a visible light transmittance state. Dw is 
preferred at the point that the range which is 5-30 nm can balance both performances. 
When Dw is in said range, it becomes the thing excellent in transparency, infrared 
interception nature, ultraviolet absorbability, and antistatic property. It is desirable 
when setting to Aw the lattice strain for which it asked using the Wilson's method, 
and Aw satisfies 0<=Aw<=l (%). It is the range of 0<=Aw<=0.5 (%) more 
preferably. When Aw is in said range, it thinks because Md contains more 
monomeric, but infrared interception nature and antistatic property become the 
highest. 

[0020]Morphology in particular, such as form of the zinc oxide system particles used 
by this invention and particle diameter, is not limited. As an example of form, 
although thin film integrated circuits, such as a globular shape, an ellipse globular 
shape, the shape of a cube, rectangular parallelepiped shape, the shape of a pyramid, a 



needle, a column, tubed [ rod-like ], the shape of scaphocerite, and tabular (hexagon 
head), etc. are illustrated, it is preferred that a microcrystal form is in the above- 
mentioned range. 

[0021] As for the zinc oxide system particles used by this invention, it is preferred to 
contain the carboxyl residue (carboxylic acid group) of carboxylic acid 0.01 to 10% 
by the weight ratio to ZnO, and containing 0.1 to 5% is more preferred. Transparency 
becomes high, when secondary condensation is suppressed and it is considered as a 
paint in a carboxylic acid group existing in a particle surface. On the other hand, if 
there are too many carboxylic acid groups, the membranous infrared interception 
nature and antistatic property which were formed will fall. When the amount of 
carboxylic acid groups is in said range, it becomes monodisperse nature, antistatic 
property, and the thing excellent in both infrared cutoff performances. Zinc oxide 
system particles may contain the carbonic acid group in 3% or less of range preferably 
10% or less by the weight ratio to ZnO. 

[0022]The zinc oxide system particles used by this invention can be dealt with as a 
dispersing element distributed in a solvent. This dispersing element contains zinc 
oxide system particles and a solvent as an essential ingredient. As for zinc oxide 
system particles, it is preferred to contain at 2 to 80weight % of a rate by the metallic- 
oxide conversion over a dispersing element total amount. 20 to 60 weight % is 
especially preferred. 

[0023]As a solvent, water, alcohols, ketone, aliphatic series, and aromatic 
carboxylate. straight mineral oil, vegetable oil, a wax oil, silicone oil, etc. besides 
ether, ether ester species, aliphatic series and aromatic hydrocarbon, and halogenated 
hydrocarbon can be mentioned — these solvents ~ one sort — or two or more sorts are 
used. . The boiling points [ in / in a desirable solvent / ordinary pressure ] are 40 ** - 
250 ** from a point of flexibility. They are one sort or two sorts or more of mixed 
solvents chosen from alcohols, aliphatic series and aromatic hydrocarbon, 
halogenated hydrocarbon, aromatic series and aliphatic-carboxylic-acid ester species, 
ketone, ether (annular), ether ester species, and water. Methanol, ethanol, n-propanol, 
isopropyl alcohol, n-butanol, ethylene glycol, propylene glycol, ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, 
Diethylene glycol monoethyl ether, diethylene-glycol monobutyl ether, Ethylene 
glycol methyl ether acetate, ethylene glycol ethyl ether acetate, Ethylene glycol butyl 
ether acetate, propylene glycol monomethyl ether, Propylene glycol monoethyl ether, 
dipropylene glycol monomethyl ether, Tripropyllene glycol monomethyl ether, 
propylene-glycol-methyl-ether acetate, Propylene glycol ethyl ether acetate, 3-methyl- 
3-methoxybutanol, 3-methyl-3-methoxy butyl acetate, toluene, xylene, benzene, 
cyclohexane, n-hexane, ethyl acetate, propyl acetate, butyl acetate, isobutyl acetate, 
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone, a tetrahydrofuran, water, 
The dispersing element which contains at least one sort or two sorts or more of mixed 
solvents chosen from the group, ** and others, is especially preferred in order to tend 
to obtain the higher coating composition of dispersibility. 

[0024]Next, the manufacturing method of zinc oxide system particles used by this 
invention is explained. The method of depositing zinc oxide system particles is 
mentioned by heating Zn compounds, the compound of Md, and the solution (S) that 
contains the compound of Ma if needed, for example as a manufacturing method of 
zinc oxide system particles used by this invention. As Zn compounds used with the 
manufacturing method of zinc oxide system particles, Metal zinc (zinc dust), zinc 
oxides (flower of zinc etc.), zinc hydroxide, basic zinc carbonate, mono- or di- 
carboxylate (for example, the zinc acetate.) which may have a substituent Octylic acid 



zinc, zinc stearate, oxalic acid zinc Lactic acid zinc, tartaric acid zinc, and zinc 
naphthenate, At least one chosen from among the groups which consist of organozinc 
compounds, such as chelate compound of zinc, such as zincky alkoxides (alkyl), beta- 
diketone, hydroxycarboxylic acid, ketoester, keto alcohol, amino alcohol, a glycol, 
and quinoline, is preferred. When using these Zn compounds, a desalting process 
becomes unnecessary, and a process decreases compared with the time of using the 
zinc chloride which needs a desalting process, zinc nitrate, or sulfate of zinc. If these 
Zn compounds are used, the particles which are excellent in the monodisperse nature 
which does not have [ that it is few or ] the content of the impurity H will be obtained. 
Especially, metal zinc (zinc dust), a zinc oxide (flower of zinc), zinc hydroxide, basic 
zinc carbonate, and zinc acetate are inexpensive, and their handling is preferred at an 
easy point. Since a zinc oxide, zinc hydroxide, and zinc acetate moreover tend to 
control the size and form of a crystal and particles, excluding substantially an 
impurity which checks the generation reaction of the crystal of the zinc oxide in a 
heating process, they are still more preferred. The zinc oxide made especially by a 
gaseous phase method (an French method, the laws of U.S.) is preferred, the zinc 
oxide of a gaseous phase method can choose arbitrarily the kind of it not only being 
able to obtain inexpensive but monocarboxylic acid — in addition, though especially 
the particles by which form or particle diameter was controlled by using these raw 
materials are easy to be obtained and the impurity H is included, since it is very small, 
it is especially desirable. 

[0025]As a metal (Md) compound used with a manufacturing method of zinc oxide 
system particles, For example, metal; oxide; hydroxide, such as a metal simple 
substance of metal Md, and an alloy; Carbonate, Mineral, such as halogenides, such 
as a nitrate, sulfate, a chloride, and fluoride; Acetate, Carboxylate, such as propionate, 
butyrate, and a lauric acid salt; Metal alkoxides;beta-diketone, All the compounds 
containing metal (Md), such as metal chelate compound with hydroxycarboxylic acid, 
ketoester, keto alcohol, amino alcohol, a glycol, quinoline, etc., are mentioned. In the 
case of a metallic element in which metal Md can take two or more valences like In 
and Tl. At least one compound (this compound is a concept also containing metal, 
such as a metal simple substance and an alloy) chosen from a group which consists of 
a compound containing metal of a low valence which may change to trivalent or 
tetravalence eventually in a creation-of-particles process is used. There are few 
organometallic complexes which do not contain the impurity H like metal of metal 
Md, an oxide, hydroxide, carbonate (acidity and basic carbonate are included), 
acetate, an alkoxide compound, and beta-diketone compound in these, or the impurity 
H has them at a point which is not. [ preferred ] 

[0026]As a metal (Ma) compound used with a manufacturing method of zinc oxide 
system particles, For example, metal; oxide; hydroxide, such as a metal simple 
substance of the metal Ma, and an alloy; Carbonate, Mineral, such as halogenides, 
such as a nitrate, sulfate, a chloride, and fluoride; Acetate, Carboxylate, such as 
propionate, butyrate, and a lauric acid salt; Metal alkoxides;beta-diketone, All the 
compounds containing metal (Ma), such as metal chelate compound with 
hydroxycarboxylic acid, ketoester, keto alcohol, amino alcohol, a glycol, quinoline, 
etc., are mentioned. There are few organometallic complexes which do not contain the 
impurity H like metal of the metal Ma, an oxide, hydroxide, carbonate (acidity and 
basic carbonate are included), acetate, an alkoxide compound, and beta-diketone 
compound in these, or the impurity H has them at a point which is not. [ preferred ] 
[0027]As for a solution (S), it is preferred that a monocarboxylic acid compound and 
alcohol are included. A monocarboxylic acid compound is a compound which has 



only one carboxyl group in intramolecular. As an example of this compound, formic 
acid, acetic acid, propionic acid, isobutyric acid, Caproic acid, caprylic acid, lauric 
acid, myristic acid, pulmitic acid, Saturated fatty acid, such as stearic acid (saturation 
monocarboxylic acid); Acrylic acid, Cyclic saturation monocarboxylic acid, such as 
unsaturated fatty acid (unsaturation monocarboxylic acid); cyclohexane carboxylic 
acid, such as methacrylic acid, crotonic acid, oleic acid, and linolenic acid; Benzoic 
acid, Containing halogen monocarboxylic acid, such as anhydride; trifluoroacetic acid 
of the above-mentioned monocarboxylic acid, such as aromatic-monocarboxylic- 
acids; acetic anhydrides, such as phenylacetic acid and toluic acid, monochloroacetic 
acid, and o-chlorobenzoic acid; it is lactic acid etc. These monocarboxylic acid 
compounds may be used alone and may be used together two or more. 
[0028]A desirable monocarboxylic acid compound is saturated fatty acid which has 
the boiling point 200 ** or less at 1 atmosphere. Specifically, formic acid, acetic acid, 
propionic acid, butanoic acid, and isobutyric acid are preferred at a point that particles 
which are excellent in monodisperse nature are easy to be obtained. As for this 
saturated fatty acid, it is preferred to use it in the 60-100-mol% of range to a total 
amount of a monocarboxylic acid compound, and it is more preferred to use it in the 
80-100-mol% of range. There is a possibility that the crystallinity of a zinc oxide in 
particles which will be obtained if less than said range may become low. 
[0029]As for a monocarboxylic acid compound, 50 to 200 times are preferred to Md 
of Md compound at a mole ratio. Eight or less times 1 .90 or more-time are preferred 
at the mole ratio to Zn. It is because the particles which are excellent in monodisperse 
nature and are excellent in antistatic property when a film is formed, and the grant 
performance of IR cut performance are easy to be obtained. As alcohol used with the 
manufacturing method of zinc oxide system particles, aliphatic series monohydric 
alcohol (methanol, ethanol, and isopropyl alcohol.) n-butanol, t-butyl alcohol, stearyl 
alcohol, etc., aliphatic series unsaturation monohydric alcohol (allyl alcohol and clo 
chill alcohol.) alicyclic monohydric alcohol (cyclopentanol.), such as propargyl 
alcohol aromatic monohydric alcohol (benzyl alcohol.), such as cyclohexanol 
monohydric alcohol; alkylene glycol [, such as heterocyclic monohydric alcohol, ] 
(furfuryl alcohol etc.) (ethylene glycol.), such as cinnamyl alcohol and 
methylphenylcarbinol Propylene glycol, a trimethylene glycol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, 1, 8-octanediol, 1,10-Deccan diol, a pinacol, a diethylene 
glycol, triethylene glycol, etc., the aliphatic series glycols which have an aromatic 
ring, and alicyclic glycols (hydrobenzoin, a benzpinacol, phthalyl alcohol, etc.) 
(cyclopentane 1,2-diol and cyclohexane- 1,2-diol.) polyoxy alkylene glycol (a 
polyethylene glycol.), such as cyclohexane- 1,4-diol a polypropylene glycol etc. — etc. 
- glycols; -- propylene glycol monoethyl ether. Propylene glycol monoethyl ether, 
dipropylene glycol monomethyl ether, Tripropyllene glycol monomethyl ether, 3- 
methyl-3-methoxybutanol, Ethylene glycol monoethyl ether, ethylene glycol 
monobutyl ether, Derivatives, such as monoether of the above-mentioned glycols, 
such as triethylene glycol monomethyl ether and ethylene glycol mono- acetate, and 
monoester; Hydroquinone, Aromaticdiol, these monoether, and monoester, such as 
resorcinol and 2,2-bis(4-hydroxyphenyl)propane; it is trihydric alcohol and these 
monoether, monoester, a diether, diester, etc., such as glycerin, these alcohol ~ one 
sort — or two or more sorts are used. 

[0030]As for alcohol, it is preferred to consider it as 1-30 times the amount to zinc 
oxide equivalent weight of brewing Mino Zn compounds, and it is more preferred to 
consider it as 15-25 times the amount. As for a mole ratio of alcohol to a 
monocarboxylic acid compound, it is preferred to consider it as one to 10 times. Zinc 



oxide system particles which contain the above Ma(s) in a solution (S) by making a 
compound of Ma contain in the less than one range by an atomic ratio (Ma/Md) of Ma 
of Ma compound to Md of Md compound contained in a solution (S) can be obtained 
easily. By making Ma live together, it is effective in particles which are excellent in 
monodisperse nature being obtained irrespective of the amount of metal Md (addition 
ratio to zinc). Zinc oxide system particles made into the purpose under conditions 
which could lessen quantity of a solvent required in order to obtain a solution (S) 
containing Md compound and Zn compounds on a process, therefore were excellent 
in an economic target are obtained. 

[0031] From a point of the monodisperse nature of particles obtained, coexistence of 
Ma changes also with kinds of metal Md, when the amount of metal Md to Zn is high, 
but. It is effective when Md/Zn (atomic ratio) is not less than 3%, Md is IIIB fellows 
and IVB fellows, Md is except the above, and Md/Zn (atomic ratio) is 1% or more, as 
the desirable method of preparation of a solution (S) - ** — beforehand Md 
compound with a solution (Sa) obtained by carrying out the uniform dissolution in a 
solvent. Liquid (a solution or suspension may be sufficient) containing a zinc 
compound or a zinc compound is mixed, method ** which obtains a solution (S) 
containing Md and zinc ~ beforehand some of Md compounds and zinc compounds 
with a solution (Sb) obtained by carrying out the uniform dissolution in a solvent. 
Liquid (a solution or suspension may be sufficient) containing remaining zinc 
compound or a zinc compound is mixed, and a method of obtaining a solution (S) 
containing Md and zinc is mentioned. What is necessary is just to add Ma compound, 
when preparing Sa from the above-mentioned Reason if needed in **, and preparing 
Sb in **. In order to obtain the above-mentioned solution (Sa, Sb), it is preferred to 
heat at temperature which can usually be heated above 50 ** and carries out reflux. 
As a suitable solvent used by Sa and Sb, one sort or two sorts or more of mixtures, 
such as monocarboxylic acid mentioned above, an anhydride of this monocarboxylic 
acid, water, and alcohol mentioned above, are mentioned. 

[003 2] The dispersion liquid of the particles where crystallite size gathered and which 
do not have condensation are easy to be obtained by heating a solution (S) at 150-200 
** preferably, and depositing zinc oxide system particles. Further in the bottom of the 
non-oxidizing atmosphere of 0.1% or less of an oxygen density the atmosphere of a 
gas portion the obtained dispersion liquid in a well-closed container, By performing 
heat-treatment of less than 24 hours 1 minute or more at not less than 200 ** the 
temperature below 400 **, crystallinity is higher and the particles excellent in grant of 
infrared interception nature when a film is formed, and antistatic property are 
obtained. By making temperature of heat-treatment into the range of 220-300 **, the 
particles excellent in especially monodisperse nature can be obtained. Since infrared 
cutoff performance and antistatic property may fall if it carries out the bottom of an 
oxidizing atmosphere, it is not desirable. 

[0033]An atomic number [ as opposed to zinc for the total content of the impurity H 
in a solution (S) ]. (However, in the case of a sulfuric acid root, in the case of the 
atomic number of S, and a nitric acid root, it calculates as an atomic number of N) By 
a ratio, by considering it as 0.001% or less 0.01 more% or less 0.1% or less especially 
more preferably 0.5% or less, Zinc oxide system particles with few above impurities 
H can be obtained easily. It contains, also when the impurity H is not included at all in 
a solution (S), of course. 

[0034]When a solution (S) contains carbonate in 0.001 to 5% of range by the number 
ratio of mols of CO3 to Zn of the Zn compounds contained in a solution (S), the 
controlled photocatalyst activity particles can also be obtained. By the above process, 



0.5<Ds(002)/Ds(100) <1.0, 5<=Dw<=30 (nm), and 0<=Aw<=0.5 (%) can be 
satisfied, and the impurity H can obtain 0.1% or less of particles preferably 0.5% or 
less by the atomic ratio to zinc. [Binder component] The binder component used by 
this invention is an ingredient in which the coat which has film formation 
performance, combines zinc oxide system particles, is excellent in antistatic property, 
and is excellent in optical properties, such as transparency and colorlessness, 
endurance, adhesion, and flexibility is made to form. This binder component may 
contain binder resin as an essential ingredient, and may contain a cross linking agent 
if needed. 

[0035]As binder resin, various synthetic resins (the thermosetting, the ultraviolet 
curing nature, the electron beam hardenability, moisture curing nature, these 
concomitant use, etc.), a natural resin, etc. of thermoplasticity or hardenability can be 
mentioned. As a synthetic resin, for example Alkyd resin, amino resin, polyvinyl 
resin, An acrylic resin, an epoxy resin, polyamide resin, polyurethane resin, 
Thermosetting unsaturated polyester resin, phenol resin, chlorinated polyolefin resin, 
silicone resin, acrylic silicone resin, a fluoro-resin, xylene resin, petroleum resin, 
ketone resin, rosin denaturation maleic acid resin, liquid polybutadiene, coumarone 
resin, etc. can be mentioned - these -- one sort -- or two or more sorts are used, as a 
natural resin, shellac, rosin (turpentine), rosin ester, hardened rosin, decolorization 
shellac, white shellac, etc. can be mentioned, for example ~ these -- one sort -- or two 
or more sorts are used. 

[0036]As alkyd resin, for example Super-short oil alkyd resin, short oil alkyd resin, 
Pure alkyd resin, such as middle oil alkyd resin, long oil alkyd resin, and super-long 
oil alkyd resin; by rosin, phenol, epoxy, styrene, urethane, silicon, amino resin, a 
natural resin, synthetic resin, a polymerization nature monomer, etc. modified-alkyd- 
resin; which denaturalized the above-mentioned pure alkyd resin - oil free alkyd resin 
containing oil free alkyd resin and the amount of polymers oil free alkyd resin can be 
mentioned — these - one sort - or two or more sorts are used. 
[0037] As amino resin, for example Butylated melamine resin, methylation melamine 
resin, Melamine resin and melamine formaldehyde resin, such as benzoguanamine 
resin; Butyl-ized urea resin, urea resin and urea resin; ~ the amino alkyd 
copolycondensation resin etc. which carried out copolycondensation of melamine 
resin, or urea resin and alkyd resin can be mentioned — these ~ one sort — or two or 
more sorts are used. [, such as butyl-ized urea melamine resin, ] 
[0038]the polymerization nature monomer (vinyl acetate.) of polyvinyl chloride, 
VCM/PVC, and others as polyvinyl resin Vinyl chloride resin, such as a copolymer 
with lower-fatty-acid vinyl ester, such as vinyl propionate, a vinylidene chloride, etc.; 
Polyvinyl acetate, vinyl acetate and other polymerization nature monomers (ethylene, 
propylene, and styrene.) Vinyl acetate resin, such as a copolymer with acrylic ester, 
vinyl propionate, a vinylidene chloride, etc.; Polyvinyl alcohol of the saponification 
degree of several kinds, various denaturation (silicone modification, carboxyl 
denaturation, and amino modifying — it and) [ epoxy-] Polyvinyl alcohol resin, such 
as polyvinyl alcohol, such as mercapto denaturation; A polyvinyl butyral, butyral 
resin (vinyl alcohol, vinyl acetate, etc.) of vinylbutyral and other polymerization 
nature monomers, such as a copolymer, etc. can be mentioned — these — one sort — or 
two or more sorts are used. 

[003 9] A copolymer which uses acrylic acid (meta) and its ester as the main 
ingredients of a main chain as the above-mentioned acrylic resin, for example; (meta) 
A copolymer of acrylic ester, Thermoplastic acrylic resins, such as a copolymer of 
acrylic ester and polymerization nature monomers, such as vinyl system monomers 



(styrene, vinyl ester, etc.); (Meta) To a monomer which constitutes a thermoplastic 
acrylic resin. (Meta) Hydroxy alkyl ester of acrylic acid and acrylic acid (meta), 
(Meta) Thermosetting acrylics, such as what added a cross linking agent component 
or heat cure ingredients, such as glycidyl ester of acrylic acid; (meta) Styrene other 
than an acrylic system monomer, Moisture curing which makes a copolymer 
component a copolymer which denaturalized by monomers, such as vinyltoluene and 
vinyl acetate, and an acrylic monomer which has a silyl group (alkoxy silyl groups) of 
hydrolysis nature is possible, Epoxy curing type acrylic resin in which silicon 
concentration contained in resin makes a copolymer component an acrylic monomer 
which has silyl modified resin; basicity nitrogen which is 1 or less weight %, and uses 
an epoxy compound for a cross linking agent component; An acrylic resin etc. which 
have an oxidative polymerization function can be mentioned, these - one sort — or 
two or more sorts are used. 

[0040]As an epoxy resin, for example A bisphenol A type, a bisphenol female mold, 
A 2,6-xylenol type, a bromination bisphenol A type, a phenol novolac type, glycidyl 
ether type [, such as an orthocresolnovolak type, ]; -- glycidyl ester type [ of synthetic 
fatty acid, such as dimer acid, ]; — an aromatic amine type (glycidyl amine type) etc. 
can be mentioned -- these — one sort — or two or more sorts are used. 
[004 1]A hardening agent may be used together when using an epoxy resin as binder 
resin. As a hardening agent, for example Polymercaptan, aliphatic polyamine, 
aromatic polyamine, polyamide, tertiary amine, diethylamino propylamine, imidazole, 
a tertiary amine salt, alicyclic amine, an acid anhydride, boron fluoride and amine 
salt, dicyandiamide, polyphenol, etc. can be mentioned -- these -- one sort — or two or 
more sorts are used. 

[0042]As polyurethane resin, for example An oil denaturation type, a moisture curing 
type, a heat cure type, 1 liquid type polyurethane resin [, such as a lacquer type, ]; — a 
polyol hardening type (acrylic polyol.) various polyols, such as polyester polyol and 
polyether polyol, and an isocyanate prepolymer should put together ~ two-component 
type polyurethane resin, such as a catalyst hardening type, etc. can be mentioned ~ 
these — one sort - or two or more sorts are used. 

[0043] As phenol resin, for example Resol type phenol resin and novolac type phenol 
resin, what denaturalized these phenol resin with an epoxy resin, alkyd resin, 
polyvinyl butyral resin, polyamide, an acrylic resin, drying oil, rosin, petroleum resin, 
etc. can be mentioned — these — one sort ~ or two or more sorts are used. 
[0044]as chlorinated polyolefins, chlorinated polyethylene resin, chlorinated 
polypropylene resin, chlorinated rubber, etc. can be mentioned, for example — these — 
one sort — or two or more sorts are used. As silicone resin (organopolysiloxane), the 
straight-silicone-resin; alkyd denaturation of for example, dimethyl silicone, 
methylphenyl silicone, etc., epoxy denaturation, polyester denaturation, acrylic 
modification, the denaturation silicone resin by which urethane denaturation was 
carried out, etc. can be mentioned — these — one sort — or two or more sorts are used. 
[0045]as for acrylic silicone resin, the silicon concentration contained in resin is 
1 weight % or more of a thing, for example, silicon concentration can mention 1 weight 
% or more of an alkoxy-silyl-groups content acrylic copolymer etc. — these — one sort 
-- or two or more sorts are used. As a fluoro-resin, for example Polyvinyl fluoride, 
polyvinylidene fluoride, A chlorotrifluoroethylene copolymer, a tetrafluoroethylene 
hexafluoropropylene copolymer, Thermoplastic fluoro-resins, such as an ethylene 
chlorotrifluoroethylene copolymer and a tetrafluoroethylene perfluoroalkyl vinyl ether 
copolymer; Fluoro olefins, such as tetrafluoroethylene, alkyl vinyl ether, hydroxyalkyl 
vinyl ether, Solvent meltable type fluoro-resins, such as an alternating copolymer 



(FEVE resin) with vinyl ether, such as carboxy alkyl vinyl ether; A vinylidene 
fluoride hexafluoropropylene copolymer, A tetrafluoroethylene propylene copolymer, 
fluorine-containing silicone series fluorocarbon rubber, Fluorine-containing vinyl 
ether system fluorocarbon rubber, fluorine-containing phosphazene system 
fluorocarbon rubber, fluorocarbon rubber [, such as a fluorine-containing thermo- 
plastics elastomer ]; — other fluorocarbon rubbers, such as a fluorine-containing 
epoxy resin, fluorine-containing polyimide, and fluorine-containing silicone, etc. can 
be mentioned — these ~ one sort - or two or more sorts are used. 
[0046]Water and/or an organic solvent are distributed or a thermoplastic fluoro-resin 
is used with the form of a granular material, although there are some which are not 
dissolved in a solvent. The solvent meltable type fluoro-resin which introduced bridge 
construction ingredients, such as hydroxyl, can be hardened by an isocyanate or 
melamine resin, as xylene resin, denaturation xylene resin, such as native xylene 
resin; phenol denaturation and rosin denaturation, etc. can be mentioned, for example 
— these ~ one sort — or two or more sorts are used. 

[0047]as petroleum resin, petroleum resin of petroleum resin; carbon number 5 
system of carbon number 9 system, etc. can be mentioned, for example ~ these - one 
sort -- or two or more sorts are used. As a synthetic resin, the rubber of nature, such as 
ethylene-propylene copolymerization rubber, polybutadiene rubber, a styrene 
butadiene rubber, and acrylonitrile butadiene copolymerization rubber, or 
composition, etc. may be used. As an ingredient used together with a synthetic resin, a 
cellulose nitrate, cellulose acetate butylate, cellulose acetate, ethyl cellulose, 
hydroxypropylmethylcellulose, hydroxyethyl cellulose, etc. can be mentioned. 
[0048] About the form of the binder resin used for an antistatic coating constituent, 
there is no limitation in particular and a solvent meltable type, a water soluble type, an 
emulsion type, distributed type (arbitrary solvents, such as water/organic solvent), etc. 
can be mentioned. As binder resin of a water soluble type, water-soluble alkyd resin, 
water-soluble acrylic modification alkyd resin, water-soluble oil free alkyd resin 
(water-soluble-polyester resin), water soluble acrylic resin, water-soluble epoxy ester 
resin, water-soluble melamine resin, etc. can be mentioned, for example. 
[0049]As emulsion type binder resin, for example An alkyl acrylate (meta) 
copolymerization dispersion; vinyl-acetate-resin emulsion, A vinyl acetate 
copolymerization resin emulsion, an ethylene-vinyl acetate copolymerization resin 
emulsion, An acrylic ester (**) polymerization resin emulsion, a styrene acrylic ester 
(**) polymerization resin emulsion, an epoxy resin emulsion, a urethane resin 
emulsion, an acrylic silicone emulsion, a fluoro-resin emulsion, etc. can be 
mentioned. 

[0050] When using the antistatic coating constituent of this invention for manufacture 
of the below-mentioned antistatic film, etc., from a viewpoint of film formation 
conditions, such as forming temperature, the flexibility of the film obtained, or 
weatherability, polyurethane resin, an acrylic resin, a fluoro-resin, etc. are preferred as 
binder resin. As a cross linking agent used as a binder component, For example, the 
cross linking agent used for drying oil systems, such as air (oxygen); Polyester resin, 
such as an unsaturated monomer of monofunctional or many organic functions, The 
cross linking agent used for a poly acrylic resin and an epoxy resin; The 1st class, 
polyamine containing the 2nd class amino group, The cross linking agent used for the 
binder resin which has epoxy groups, such as polyamide, the amino resin which has a 
methylol group and the polybasic acid which has a carboxyl group, and high acid 
number polyester; The polyisocyanate which has an isocyanate group, The amino 
group of the polyisocyanate which has a urethane group, a methylol group, the 1st 



class, and/or the 2nd class, The cross linking agent used for the binder resin which has 
carboxyl groups, such as a cross linking agent; metal chelator used for the binder resin 
which has hydroxyl groups, such as amino resin which has an alkoxy methylene 
group; Moisture, the cross linking agent etc. which are used for the binder resin which 
has silicone groups, such as a polyfunctional epoxy compound and hydroxyl group- 
containing compound, can be mentioned — these ~ one sort - or two or more sorts are 
used. 

[0051] As a polyisocyanate of the above-mentioned cross linking agents, For example, 
bird RENJISHISO cyanate, 4, and 4'-diphenylmethane diisocyanate, Hexamethylene 
di-isocyanate, naphthylene- 1,5 -diisocyanate, Diisocyanate, such as isophorone 
diisocyanate and dicyclohexyl methane-4,4'-diisocyanate; The adduct of tolylene 
diisocyanate and trimethylolpropane, The adduct of hexamethylene di-isocyanate and 
trimethylolpropane, The trimethylolpropane adduct of isophorone diisocyanate and 
the above-mentioned diisocyanate, such as an adduct of trimethylolpropane; 
Isocyanurate denaturation tolylene diisocyanate, Isocyanurate denaturation 
hexamethylene di-isocyanate, isocyanurate denaturation thing [ of the above- 
mentioned diisocyanate, such as isocyanurate denaturation isophorone diisocyanate, ]; 
— biuret denaturation thing [ of the above-mentioned diisocyanate, such as biuret 
denaturation hexamethylene di-isocyanate ]; — the above-mentioned diisocyanate and 
a trimethylolpropane adduct. An isocyanurate denaturation thing, a biuret 
denaturation thing, etc. Prepolymer-izing, the polymer-ized denaturation thing; above- 
mentioned diisocyanate, a trimethylolpropane adduct, The isocyanate group in an 
isocyanurate denaturation thing, a biuret denaturation thing, prepolymer-izing, and the 
polymer-ized denaturation thing Alcohols, the block-type polyisocyanate etc. which 
were protected with phenols, oxime, an active methylene compound, etc. can be 
mentioned — these - one sort - or two or more sorts arc used. 
[An antistatic coating constituent and a paint article] An antistatic coating constituent 
concerning this invention is a constituent which uses the above-mentioned zinc oxide 
system particles and a binder component as an essential ingredient. 
[0052]Although there is no limitation in particular about a rate over total solids of a 
binder component of zinc oxide system particles, and the zinc oxide system particle 
total quantity, it is 60 to 80 weight % still more preferably 50 to 95weight % 
preferably. At this time, hardening agents, such as a cross linking agent, shall also be 
included in a binder component. There is a possibility that transparency and antistatic 
property may fall that a rate of zinc oxide system particles is less than 50 weight % to 
said total-solids total quantity. On the other hand, when a rate of zinc oxide system 
particles exceeds 95 weight %, there is a possibility that optical properties, such as 
transparency and colorlessness, endurance, weatherability, adhesion, and flexibility 
may fall. Especially about weatherability, when a rate of zinc oxide system particles 
exceeds 80 weight %, it may fall rapidly. In order to solve this problem, it is preferred 
that silane coupling agent treatment, said M-X group content polymer processing, etc. 
carry out a surface modification to zinc oxide system particles beforehand, but a 
manufacturing cost of zinc oxide system particles may rise, and it may be necessary to 
improve a binder component. 

[0053]Without reducing antistatic property as the antistatic coating constituent of this 
invention is what contains a conductive adjuvant further, the content of zinc oxide 
system particles can be reduced and, moreover, the weatherability of the coat obtained 
from an antistatic coating constituent, adhesion, flexibility, endurance, etc. can be 
raised. It is thought that antistatic property does not fall because a conductive adjuvant 
carries out the role of ****** which connects zinc oxide system particles and 



antistatic efficiency increases even if it reduces the content of zinc oxide system 
particles, when a conductive adjuvant is included. 

[0054]As a conductive adjuvant used by this invention, what at least a part of the 
surface becomes from conductive substances, such as metal, conductive metallic 
oxide, and a conductive organic matter, is preferred. The conductive coat adjuvant 
which should just have covered at least a part of below-mentioned core material with 
the conductive substance by the surface consisting of conductive substances at least 
may be sufficient as a conductive adjuvant, as metal used for a conductive adjuvant, 
alloys, such as metal simple substance; stainless steel, such as iron, nickel, copper, tin, 
aluminum, lead, zinc, and silver, copper and a zinc alloy, copper, a tin alloy, etc. can 
be mentioned, for example — these — one sort — or two or more sorts are used. 
[0055]as conductive metallic oxide used for a conductive adjuvant, a zinc oxide, Sb 
dope tin oxide, aluminum dope zinc oxide, Sn dope indium oxide, stannic acid 
cadmium, rhenium oxide, etc. can be mentioned, for example — these ~ one sort ~ or 
two or more sorts are used. As a conductive organic matter used for a conductive 
adjuvant, For example, Polyacethylene (dopants, such as iodine.) What was doped, it 
contains — ; polypyrrole (dopants, such as periodic acid ion.) What was doped, it 
contains --; polythiophene (dopants, such as periodic acid ion.) What was doped, it 
contains - polythiophenes, such as; poly aniline (what doped dopants, such as 
EMERARUJIN base, is included); poly para-phenylene (what doped dopants, such as 
AsF 5 , is included); polyphenylene vinylene; polyalkylthio Foehn,. heterocyclic 
content polymer [, such as polypyrrole, ]; — conductive polymers, such as a derivative 
produced by introducing an ester group, an alkyl group, etc. into aromatic ring content 
polymer, such as poly para-phenylene, etc. can be mentioned - these — one sort — or 
two or more sorts are used. 

[0056]As a core material which constitutes a conductive coat adjuvant, for example 
White mica, phlogopite, Nature, such as lepidolite, sericite, and fluoride phlogopite, 
or synthetic mica, sepiolite (argillite), Kaolinite, talc, bentonite, montmorillonite, a 
smectite, Organic fiber, such as nature, such as pyrophyllite, or synthetic argillite, 
nylon, polyester, potassium titanate, boric acid aluminum, titanium oxide, silicon 
carbide, ferric oxide, a zinc ferrite, a magnesium ferrite, glass, silica, etc. can be 
mentioned ~ these — one sort — or two or more sorts are used. 
[0057]As a conductive substance used for covering at least a part of core material, the 
conductive metallic oxide which uses Sn, In, Zn, Sb, and Cd as the metal main 
ingredients can be mentioned, and it is colorless, or there is little coloring. Although 
there is no limitation in particular about a conductive adjuvant and the form of a core 
material, a globular shape, an ellipse globular shape, the shape of a cube, rectangular 
parallelepiped shape, the shape of a pyramid, tabular, rod form, etc. can be mentioned. 
Since the probability of contacting zinc oxide system particles among these as they 
are form of anisotropy with a comparatively large aspect ratio and large surface area, 
such as tabular and rod form, increases, zinc oxide system particles are connected and 
antistatic efficiency increases, it is desirable. 

[0058]As what is easy to come to hand and it is easy to distribute in the coating 
composition of this invention as a conductive adjuvant, For example, metal or alloy 
fibers, such as iron, nickel, copper, aluminum, lead, zinc, and stainless steel, The 
conductive adjuvant of metal systems, such as scale-like silver and grape-like nickel; 
The letter tin-oxide particles of a needlelike Sb dope, The conductive adjuvant of 
conductive-metallic-oxide systems, such as tetrapod-like zinc oxide particles; Sb dope 
tin-oxide covering potassium titanate whisker, Conductive coat adjuvants, such as Sb 
dope tin-oxide covering boric acid aluminum whisker, Sb dope tin-oxide covering 



titanium oxide whisker, Sb dope tin-oxide covering mica, and polypyrrole covering 
polyester fiber, etc. can be mentioned. 

[0059]When the conductive adjuvants used by this invention are tabular particles, 
there is no limitation in particular about thickness t, but 0.008-0. 5-micrometer 0.005-1 
micrometer [ 0.008-0.1 -micrometer ] is 0.008-0.05 micrometer still more preferably 
preferably. There is a possibility that the mechanical strength of tabular particles may 
fall that thickness t is less than 0.005 micrometer, and endurance may fall. On the 
other hand, when thickness t exceeds 1 micrometer, there is a possibility that 
transparency may fall. Although there is no limitation in particular also about length [ 
of tabular particles ] L, 0.05-20-micrometer 0.02-50 micrometers are 0.1-5 
micrometers most preferably still more preferably. There is a possibility that antistatic 
property may fall that length L is less than 0.02 micrometer. On the other hand, when 
length L exceeds 50 micrometers, there is a possibility that endurance, adhesion, and 
flexibility may fall, the aspect ratio (L/t) of tabular particles - desirable ~ 2-500 — 
further ~ desirable - 4-100 - it is 6-50 most preferably. 

[0060]The form of a board (projected type from a top) may be arbitrary, and tabular [ 
as used in the field of this invention ] may be form including circular, an ellipse, a 
spindle shape, a triangle, a quadrangle, a rhombus, a hexagon, an octagon, an infinite 
form, etc., and may be the shape of a piece, a thin film integrated circuit, the shape of 
a scale, hexagon-head tabular, etc., for example. When the conductive adjuvant used 
by this invention is a rod-like particle, there is no limitation in particular about the 
thickness d (the maximum thickness which passes along the center of a rod-like 
particle), but. 0.008-0.5-micrometer 0.005-1 micrometer [ 0.008-0.1 -micrometer ] is 
0.008-0.05 micrometer still more preferably preferably. There is a possibility that the 
mechanical strength of a rod-like particle may fall that the thickness d is less than 
0.005 micrometer, and endurance may fall. On the other hand, when the thickness d 
exceeds 1 micrometer, there is a possibility that transparency may fall. Although there 
is no limitation in particular also about length [ of a rod-like particle ] L, 0.05-20- 
micrometer 0.02-50 micrometers are 0.1-5 micrometers most preferably still more 
preferably. There is a possibility that antistatic property may fall that length L is less 
than 0.02 micrometer. On the other hand, when length L exceeds 50 micrometers, 
there is a possibility that endurance, adhesion, and flexibility may fall, the aspect ratio 
(L/t) of a rod-like particle - desirable ~ 2-500 ~ further ~ desirable ~ 4-100 ~ it is 6- 
50 most preferably. 

[0061 ]The rod form as used in the field of this invention is form including a needle, 
filar, fibrous, whisker shape, the shape of a strip of paper, the shape of a star, tubular, 
a line, the arborescence for which two or more these gathered, the shape of a grape, 
etc. Conductive adjuvants may be other form particles other than tabular particles and 
a rod-like particle. In addition, as form particles, the particles of polyhedron shape, 
such as a globular shape, the shape of ****** ^ the shape of a spindle body, the shape 
of a tetrahedron, the shape of hexahedron, the shape of octahedron, and the shape of a 
dodecahedron, etc. can be mentioned, for example. In addition, 3 axis pitch diameter 
of form particles [(L+b+t) 13] is 0.05-2 micrometers still more preferably preferably. [ 
0.005- 10-micrometer ] 

[0062]When the antistatic coating constituent of this invention contains a conductive 
adjuvant with zinc oxide system particles and a binder component, Although there is 
no limitation in particular about the rate (a lOOx conductivity adjuvant / zinc oxide 
system particles) over the zinc oxide system particles of a conductive adjuvant, it is 
0.5 to 3 weight % most preferably 0.3 to 5weight % still more preferably 0.1 to 
20weight %. There is a possibility that antistatic property may fall that the rate over 



the zinc oxide system particles of a conductive adjuvant is less than 0.1 weight %. On 
the other hand, when the rate of a conductive adjuvant exceeds 20 weight %, there is a 
possibility that endurance, adhesion, and flexibility may fall. 

[0063] When the antistatic coating constituent of this invention contains a conductive 
adjuvant, about the rate over the solid content of a binder component of a conductive 
adjuvant, and the zinc oxide system particle total quantity .Although there is no 
limitation in particular, it is 0.25 to 1.5 weight % most preferably 0.25 to 5weight % 
still more preferably 0.05 to 9.5weight %. There is a possibility that antistatic property 
may fall that the rate over said total quantity of a conductive adjuvant is less than 0.05 
weight %. On the other hand, when the rate over said total quantity of a conductive 
adjuvant exceeds 9.5 weight %, there is a possibility that transparency, endurance, 
adhesion, and flexibility may fall. 

[0064]The antistatic coating constituent of this invention may contain a solvent, and is 
suitably chosen by the kind of binder component, etc. As a solvent, for example 
Alcohols, aliphatic series, and aromatic carboxylic acid ester, organic system solvent; 
water; straight-mineral-oil; vegetable oil, such as ketone, ether, ether ester species, 
aliphatic series and aromatic hydrocarbon, and halogenated hydrocarbon, a wax oil, 
silicone oil, etc. can be mentioned ~ these ~ one sort — or two or more sorts are used. 
[0065]The antistatic coating constituent of this invention in addition to zinc oxide 
system particles, a binder component, and a conductive adjuvant, According to a 
military requirement, Hardening agent [, such as a cross linking agent, ];. Curing 
catalyst; of a hardening auxiliary agent etc. plasticizer; ~ defoaming agent and 
leveling agent; — thixotropic agent; ~ flatting; — surface-active agent; — fire retardant; 

- paints wetting agent and dispersing agent; ~ lubricant; — ultraviolet ray absorbent; - 

- light stabilizer; — antioxidant; — in addition to this (heat) ~ stabilizer; ~ antiseptic; - 

- antifungal agent; ~ seaweed-proofing agent; ~ corrosion prevention and rust- 
preventives; - color; ~ additive agents, such as paints, may be contained. 

[0066] The hardening agent used for drying oil systems, such as air (oxygen), as the 
above-mentioned hardening agent, for example; Polyester resin, such as an 
unsaturated monomer of monofunctional or many organic functions, The hardening 
agent used for a poly acrylic resin and an epoxy resin; The 1 st class, polyamine 
containing the 2nd class amino group, The hardening agent used for the resinous 
principle which has epoxy groups, such as polyamide, the amino resin which has a 
methylol group and the polybasic acid which has a carboxyl group, and high acid 
number polyester; The polyisocyanate which has an isocyanate group, The amino 
group of the polyisocyanate which has a urethane group, a methylol group, the 1 st 
class, and/or the 2nd class, The hardening agent used for the resinous principle which 
has carboxyl groups, such as a hardening agent; metal chelator used for the resinous 
principle which has hydroxyl groups, such as amino resin which has an alkoxy 
methylene group; Moisture, the hardening agent etc. which are used for the resinous 
principle which has silicone groups, such as a polyfunctional epoxy compound and 
hydroxyl group-containing compound, can be mentioned — these — one sort — or two 
or more sorts are used. 

[0067]As a polyisocyanate of the hardening agents, For example, bird RENJISHISO 
cyanate, 4, and 4'-diphenylmethane diisocyanate, Hexamethylene di-isocyanate, 
naphthylene-l,5-diisocyanate, Diisocyanate, such as isophorone diisocyanate and 
dicyclohexyl methane-4,4'-diisocyanate; The adduct of tolylene diisocyanate and 
trimethylolpropane, The adduct of hexamethylene di-isocyanate and 
trimethylolpropane, The trimethylolpropane adduct of isophorone diisocyanate and 
the above-mentioned diisocyanate, such as an adduct of trimethylolpropane; 



Isocyanurate denaturation tolylene diisocyanate, Isocyanurate denaturation 
hexamethylene di-isocyanate, isocyanurate denaturation thing [ of the above- 
mentioned diisocyanate, such as isocyanurate denaturation isophorone diisocyanate, ]; 
~ biuret denaturation thing [ of the above-mentioned diisocyanate, such as biuret 
denaturation hexamethylene di-isocyanate ]; - the above-mentioned diisocyanate and 
a trimethylolpropane adduct. An isocyanurate denaturation thing, a biuret 
denaturation thing, etc. Prepolymer-izing, the polymer-ized denaturation thing; above- 
mentioned diisocyanate, a trimethylolpropane adduct, The isocyanate group in an 
isocyanurate denaturation thing, a biuret denaturation thing, prepolymer-izing, and the 
polymer-ized denaturation thing Alcohols, the block-type polyisocyanate etc. which 
were protected with phenols, oxime, an active methylene compound, etc. can be 
mentioned - these — one sort — or two or more sorts are used. 
[0068]As a curing catalyst, for example Zinc naphthenate, calcium naphthenate, A 
curing catalyst used for drying oil systems, such as metal driers, such as an octylic 
acid zirconium, and an organic dryer; A redox system initiator, Polyester resin, such 
as a sensitizer (ultraviolet rays, an electron beam, etc. are required), a poly acrylic 
resin, A curing catalyst used for an epoxy resin; Amines and metallic compounds 
(heat is required), A hardening agent used for binder resin which has hydroxyl groups, 
such as organic acid (heat is required) and inorganic acid (heat may be necessity); A 
curing catalyst etc. which are used for binder resin which has silicone groups, such as 
metallic compounds and amines (humidity and heat are required), can be mentioned, 
these ~ one sort — or two or more sorts are used. 

[0069] As a plasticizer, for example Dimethyl phthalate, diethyl phthalate, dibutyl 
phtalate, dioctyl phthalate, phthalic acid benzyl butyl ester, diisodecyl phthalate, 
tricresyl phosphate, diphenyl phosphate KUREJIRU, triphenyl phosphate dibutyl 
sebacate, etc. can be mentioned — these ~ one sort — or two or more sorts are used. 
[0070]As a defoaming agent and a leveling agent, for example An acrylic defoaming 
agent, an acrylic leveling agent, a vinyl system defoaming agent, a vinyl system 
leveling agent, a silicone series defoaming agent, a silicone series leveling agent, a 
mineral system defoaming agent, a thixotropic agent (a thickening agent, an 
antisettling agent, a dripping inhibitor), etc. can be mentioned ~ these — one sort — or 
two or more sorts are used. 

[0071] About the form of a thixotropic agent, there is no limitation in particular and 
the thixotropic agent for solvent systems, the thixotropic agent for drainage systems, 
etc. can be mentioned. As a thixotropic agent for solvent systems, for example An 
organic bentonite system, Thixotropic agents for inorganic particle system solvent 
systems, such as a superfines silica system and a surface treatment calcium carbonate 
system; An AMAIDO wax system, a hydrogenation castor oil wax system, a 
benzyliene sorbitol system, and metallic soap (zinc stearate.) An oxidation 
polyethylene system, such as aluminum stearate, a polymerization vegetable oil 
system, thixotropic agents for organic system solvent systems, such as a sulfate ester 
system anionic surface active agent system, a polyether ester type surfactant system, 
and a polycarboxylic acid amine salt system, etc. can be mentioned — these — one sort 
— or two or more sorts are used. 

[0072] as the thixotropic agent for drainage systems — thixotropic agents for inorganic 
particle system water, such as for example, a superfines silica system and a 
magnesium aluminium silicate system, — ; xanthan gum. thixotropic agents for organic 
system water, such as a guar gum, a sodium-polyacrylate system, acrylic acid and an 
acrylic ester copolymer system, a polyvinyl alcohol system, a polyethylene oxide 
system, and a urethane denaturation polyether system, etc. can be mentioned ~ these - 



- one sort — or two or more sorts are used. 

[0073]as a flatting, hydrous silicon dioxides, such as white carbon, etc. can be 
mentioned, for example — these — one sort — or two or more sorts are used, as a 
surface-active agent — for example, the Nonion system (a polyethylene-glycol type.) 
anionic systems (a sulfate ester type and a sulfonic acid type.), such as a polyhydric 
alcohol type a carboxylic type, a phosphoric ester type, etc. can mention surface- 
active agents (an amine acid type, a betaine type, etc.) of cation systems (an amine 
salt type, quarternary ammonium salt, etc.) and a both sexes system, etc. ~ these ~ 
one sort ~ or two or more sorts are used. 

[0074]as fire retardant, an antimony trioxide, aluminium hydroxide, a chlorinated 
paraffin, etc. can be mentioned, for example — these ~ one sort ~ or two or more sorts 
are used, as a paints wetting agent and a dispersing agent, a paints wetting agent and a 
dispersing agent for solvent systems, a paints wetting agent, a dispersing agent for 
drainage systems, etc. can be mentioned, for example — these ~ one sort — or two or 
more sorts are used. 

[0075]As a paints wetting agent and a dispersing agent for solvent systems, for 
example The amount unsaturation polycarboxylic acid of polymers, Polyether 
polyester carboxylate, the amount polyester acid polyamine salt of polymers, 
Polycarboxylic acid salt, AMAIDO amine salt of the amount polyester acid of 
polymers, long chain polyamino AMAI drine compounds acid, A salt of aliphatic 
series poly AMAIDO, long chain polyamino AMAIDO, and polymer polyester acid, 
The various amount compounds of polymers, such as a polymer polyether system 
compound; Phosphoric ester, cationic compounds, such as salts of anionic compound; 
fatty amines, such as phosphate, fatty alcohol sulfuric ester salt, sulfonated oil, and 
alkyl-sulfonic-acid salts, and quarternary ammonium salt, etc. can be mentioned ~ 
these ~ one sort — or two or more sorts are used. 

[0076]As the paints wetting agent and a dispersing agent for water, for example The 
salt of the amount polycarboxylic acid of polymers, The salt of styrene maleic acid 
copolymer, the formalin condensate of naphthalene sulfonic acid, the salt of long 
chain alkyl organic sulfonic acid, the salt of ligninsulfonic acid, the salt of 
polyphosphoric acid and poly silicic acid, a long chain alkylamine salt, a polyethylene 
glycol derivative, a sorbitan fatty acid ester, etc. can be mentioned — these — one sort 
~ or two or more sorts are used. 

[0077] as lubricant, aliphatic hydrocarbon system lubricant, high-class aliphatic series 
system alcohol and higher-fatty-acid system lubricant, fatty acid AMAIDO system 
lubricant, metallic soap system lubricant, fatty-acid-ester system lubricant, compound 
lubricant, etc. can be mentioned, for example ~ these — one sort — or two or more 
sorts are used, as an ultraviolet ray absorbent, ultraviolet ray absorbents, such as a 
benzophenone series, a benzotriazol system, an oxalic acid anilide system, a 
cyanoacrylate system, and a triazine series, etc. can be mentioned, for example — 
these — one sort — or two or more sorts are used. 

[0078]As the above-mentioned light stabilizer, for example Bis(l,2,2,6,6-pentamethyl 
4-piperidyl)sebacate, hindered amine light stabilisers, such as methyl 1,2,2,6,6- 
pentamethyl 4-piperidyl sebacate and bis(2, 2, 6, and 6-tetramethyl 1-octyloxy 4- 
piperidyl)Deccan dioate, etc. can be mentioned - these — one sort — or two or more 
sorts are used. 

[0079]as the above-mentioned antioxidant — a phenol system (a mono- phenol 
system.) sulfur-compounds systems (dilauryl thiodipropionate.), such as a bisphenol 
system and a polymer system dimyristyl thiodipropionate etc. can mention 
phosphorus-compounds systems (a triphenyl boss fin, diphenyl isodecyl phosphate, 



etc.) etc. — these — one sort — or two or more sorts are used. 
[0080]in addition ~ (heat) as stabilizer, tin series stabilizer, lead system stabilizer, 
stearic acid system stabilizer, etc. can be mentioned, for example — these — one sort — 
or two or more sorts are used. As tin series stabilizer, for example A di-n-octyltin 
bis(isooctylthio glycolic acid ester)salt, Di-n-octyltin maleate polymer, a di-n-octyl 
SUZUJI lauric acid salt, Di-n-octyl tin series stabilizer, such as a di-n-octyltin ester 
maleate salt; A di-n-butyl tinbisma lane acid ester salt, Malete series compounds, such 
as a di-n-butyl tin ester maleate salt, a di-n-butyl SUZUBISU octylthio glycol ester 
salt, Mercapto system compounds, such as di-n-butyl tin beta-mercaptopropionic acid 
salt polymer, di-n-butyl tin series stabilizer [, such as laurate system compounds, such 
as di-n-butyl tin dilaurate, ]; - dimethyl tin series stabilizer, such as a dimethyltin 
bis(isooctylmercapto acetate)salt, etc. can be mentioned — these ~ one sort ~ or two 
or more sorts are used. 

[0081]as lead system stabilizer, 3 basicity lead sulfate, 2 basicity lead stearate, 2 
basicity phosphorous acid lead, lead stearate, etc. can be mentioned, for example ~ 
these — one sort - or two or more sorts are used. As stearic acid system stabilizer, for 
example Barium stearate, calcium stearate, magnesium stearate, aluminum stearate, 
lithium stearate, 12-hydroxylithium stearate, etc. can be mentioned — these — one sort 

— or two or more sorts are used. 

[0082]In addition (heat) as stabilizer, may use stabilizer other than the above- 
mentioned tin series stabilizer, lead system stabilizer, and stearic acid system 
stabilizer, and as such stabilizer, For example, behenic acid lithium, myristic acid 
lithium, triphenyl phosphite, diphenyl isodecyl phosphite, tris nonylphenyl phosphite, 
barium zinc liquefied compound stabilizer, calcium zinc liquefied compound 
stabilizer, cadmium barium zinc liquefied compound stabilizer, etc. can be mentioned 

- these ~ one sort - or two or more sorts are used. 

[0083]As an antiseptic, an antifungal agent, and a seaweed-proofing agent, for 
example 1,2-benziso thiazoline 3-one, 5-chloro-2-methyl-4-iso thiazoline 3-one, ap- 
chloro-m-xylenol, 2-hydroxy methylamino ethanol, etc. can be mentioned — these — 
one sort - or two or more sorts are used, as corrosion prevention and rust preventives, 
ethylamines and propylamine can be mentioned, for example ~ these - one sort — or 
two or more sorts are used. 

[0084]Weatherability of the antistatic coating constituent of this invention improves 
that it is what contains light stabilizer further. About the curing method of an 
antistatic coating constituent, a heat cure method is economically preferred. Although 
there is no limitation in particular about the manufacturing method of the antistatic 
coating constituent of this invention, the metaphor can mix a binder component to the 
dispersing element containing zinc oxide system particles, and can mention the 
method of mixing a conductive adjuvant further, etc. to it suitably. 
[0085]The paint article concerning this invention forms in a base material surface the 
coat obtained from the above-mentioned antistatic coating constituent. Since this paint 
article equips that surface with the coat obtained from an antistatic coating 
constituent, it has the outstanding antistatic property and the weatherability of a coat, 
adhesion, and flexibility are high. As a base material, base materials, such as 
inorganic substances, such as glass and earthenware, and organic matters, such as 
resin, can be mentioned, especially the coat produced by applying an antistatic coating 
constituent to the base material surface of an organic matter has high weatherability, 
and it excels in flexibility, for example. About the form of the above-mentioned 
inorganic substance or an organic matter, there is no limitation in particular and form, 
such as film state, a sheet shaped, tabular, and fibrous, can be mentioned. Also among 



these, it is useful for the below-mentioned film, fiber, etc. 

[0086]There is no limitation in particular as construction material of the resin used as 
a base material. For example, LDPE, HDPE, amorphous polyethylene, OPP 
(extension polypropylene), Polypropylene, such as CPP (crystallization 
polypropylene), Polyolefin systems, such as polyisobutylene; EVA. (Ethylene- vinyl 
acetate copolymer) system; — polystyrene system; — elasticity or rigid-polyvinyl- 
chloride; — EVOH (ethylene vinyl alcohol copolymer) system ;P VA system (vinylon 
system) ;P VDC system (polyvinylidene chloride); ~ polyethylene terephthalate and 
polyethylenenaphthalate. Polyester system [, such as polybutylene naphthalate, ];. 
polycarbonate system; — polyurethane system; — polyamide system; ~ polyimide 
system; ~ polyacrylonitrile system; ~ Pori Sail John system; - polyether sulphone 
system; ~ polyphenylene sulfide system; — polyarylate system; ~ polyether imide 
system; ~ aramid system;, (meta-) acrylic; - polyether ether ketone system; - a 
tetrafluoroethylene ethylene copolymer, a tetrafluoroethylene hexafluoropropylene 
copolymer, polytetrafluoroethylene, polytrifluoroethylene, polyvinylidene fluoride, 
and polyvinyl fluoride. A tetrafluoroethylene perfluoro-alkyl vinyl ether copolymer, 
Fluororesin, such as polyvinyl fluoride, a tetrafluoroethylene hexafluoropropylene 
perfluoro-alkyl vinyl ether copolymer, and polychlorotrifluoroethylene resin, etc. can 
be mentioned. 

[0087]In using for the use as which the very advanced visible light transmittance state 
of an optical lens etc. and transparency are required, A PMMA and MMA-styrene 
random copolymer, polycarbonate, Copolymers, such as transparent polypropylene, 
MMA, alpha-methylstyrene, or cyclohexyl methacrylate, The MMA denaturation type 
of ABS plastics, polystyrene, polyarylate, Pori Sail John, Various resin, such as 
polyether sulphone, transparent-epoxy-resin, Polly 4-methylpentene- 1 , fluorinated 
polyimide, amorphous-fluorocarbon-resin, transparent phenoxy resin, and amorphous 
nylon resin and a fluorene series, can be used as a base material. 
[0088]It becomes more important future still to use biodegradable resin as a base 
material from a disposal treatment problem as what meets the demand to 
biodegradability. For example, in such a case, Polly 3-hydroxy butylate, It is preferred 
to use biodegradable plastics, such as a kitchen chitosan system, a polyamino acid 
system, a cellulose type, a polycaprolactone system, an alginic acid system, a 
polyvinyl alcohol system, an aliphatic polyester system, a sugars system, a 
polyurethane system, and a polyether system, etc. as a base material. 
[0089]It may be the purpose of improving the adhesion etc. of what arranged UV 
absorption film on the above-mentioned base material beforehand, and the coat and 
base material which are obtained from an antistatic coating constituent as a base 
material, and the thing thing which allotted the primer layer etc. beforehand may be 
used. Fluororesin, polyester system resin, acrylic (meta) resin, and polycarbonate 
system resin are preferred at the point that weatherability is high among a plastic film 
and a sheet also about the inside of these resin used as a base material. 
[0090]The paint article of this invention can be manufactured by making the above- 
mentioned base material surface apply and harden an antistatic coating constituent, for 
example. About the method of applying an antistatic coating constituent to a base 
material surface, there is no limitation in particular and a dipping method, the roll 
coater method, the flow coat method, screen printing, the bar coating-machine 
method, the spin coater method, brush painting, a spray method, etc. can be 
mentioned. 

[0091] After applying an antistatic coating constituent, in order to raise physical 
properties, such as chemical resistance, such as a water resisting property, solvent 



resistance, acid-proof, and alkali-proof, and abrasion-proof nature, it is preferred to 
make it harden by methods, such as heat curing (room temperature curing is 
included), moisture curing, ultraviolet curing, and electron beam hardening. There is 
no limitation in particular about the dry membrane thickness of the coat obtained from 
an antistatic coating constituent, and 0.2-5-micrometer 0.5-50 micrometers are 0.5-2 
micrometers most preferably still more preferably. 

[0092]Although there is no limitation in particular about the surface resistance rho of 
the coat obtained from an antistatic coating constituent, below 10 9 omega/** are [ 
below 10 10 omega/** ] 10 6 - 10 9 omega/** most preferably still more preferably. 
Although there is no limitation in particular about Hayes of the coat obtained from an 
antistatic coating constituent, it is 1% or less most preferably 2% or less still more 
preferably 5% or less. Hayes is the value produced by measuring with a turbidity 
meter. 
[0093] 

[Working example] Although the embodiment of this invention is shown together with 
a comparative example below, in addition, this invention is not limited to the 
following embodiment. A "part" and a "weight section" are shown in the following 
embodiments. Evaluation in this example was performed with the following 
technique. 

1 . The addition metal content of the evaluation <particle presentation> powder sample 
of zinc oxide system particles, other metal contents, and impurity H content were 
calculated by X-ray fluorescence, atomic absorption analysis, plasma emission 
spectrometry, gravimetric analysis, ultimate analysis, etc. 

The <crystalline> powder X diffraction estimated. The passage of the following [ 

valuation basis / crystalline ]. 

[0094] 

O There is a diffraction peak of :ZnO crystal, 
x: There is no diffraction peak of a ZnO crystal. 

It asked by performing powder X diffraction measurement of the <crystallite diameter 
Ds (hkl), Dw, and lattice strain Aw> powder sample. 

By the Ds(hkl):Scherrer method (based on the Cauchy approximation of function). 
The size of microcrystal and 1 g of lattice strain <carboxylic acid group content> 
powder samples for which it asked using the crystallite diameter Dw of a vertical 
direction and the Aw: Wilson method from each diffracting plane (hkl) obtained are 
mixed in the sodium hydroxide solution of 0.0 IN, After stirring for three days, it 
measured by conducting ion chromatograph analysis of the supernatant fluid obtained 
by centrifugation operation. 

By carrying out vacuum drying of a part of <particle concentration of dispersing 
element> dispersing element until it can remove volatile constituents, such as a 
solvent, thoroughly in 100 **, obtain the end of dried powder and a retained material 
when this is heated at 500 ** among the air for 1 hour is used as a metallic oxide, It 
asked for a weight fraction to a dispersing element for a metallic oxide, and this value 
was made into particle concentration (metallic-oxide conversion concentration) in a 
dispersing element. 

2. To an evaluation <surface resistance> paint film surface of a coat obtained from an 
antistatic coating constituent. The golden Kushigata electrode was vapor-deposited 
(thickness 30nm**5nm), after neglecting it for 12 hours under a temperature-and- 
humidity condition shown in a table, and protection-from-light conditions, 
electrometer 617 type by KESURE was used and a surface resistance value under the 
conditions was measured (impressed electromotive force 0.1V). Measurement of 



surface resistance was performed by the measuring condition (1) and (2) shown in a 
table. 

[0095] Surface resistance of a coat after an accelerated weathering test did an 
accelerated weathering test on JIS B 7753-93 for 200 hours using sunshine carbon arc 
light type lightfastness and a weather meter of a description, and measured subsequent 
surface resistance. Surface resistance after a water resistant test was immersed in 
boiling water of pure water for 1 0 hours, and measured subsequent surface resistance. 
With a <light transparency and transparency> turbidity meter (Nippon Denshoku 
Industries Co., Ltd. make NDH-1001 DP), the total light transmittance T and Hayes H 
were measured. 

The transparency after a transparent endurance> accelerated weathering test did the 
accelerated weathering test on JIS B 7753-93 for 200 hours using the sunshine carbon 
arc light type lightfastness and the weather meter of a description, and measured it 
after that. Using the turbidity meter (the Nippon Denshoku Industries Co., Ltd. make, 
NDH-1001 DP), measurement of transparency was asked for difference deltaH(%) 
=H-Ho of initial haze value Ho and haze value H after an examination, and it judged 
by the following valuation basis to it. The passage of the following [ valuation basis / 
of transparency ]. 
[0096] 

The particle system analyzer according [ the dispersibility of the zinc oxide system 
particles in the evaluation <dispersibility> antistatic coating constituent of an H< 10% 
of H< 5% of of H< 1% of AA:delta A:l%<=deltaB:5%<=deltaC:10%<=deltaH3. 
antistatic coating constituent, etc. ] to a dynamic-light-scattering system (Nozaki& 
Co., Ltd. NICOMP.) Using Model370, it asked for the mean particle diameter of the 
weight reference, and this was made into the mean-dispersion particle diameter Dd. 
The passage of the following [ valuation basis / of dispersibility ]. However, in the 
system which adds a cross linking agent and a curing catalyst, dispersibility was 
measured, before adding these. 
[0097] 

A: Dd<=30nmB : the appearance of the dispersing element after settling a 
<=50nmC:50 nm<Dd<=100nmD:100 nm<Dd <dispersion-stability> antistatic coating 
constituent on the degree of bath temperature of 50 ** for 30 days in the state where it 
was immersed in the organ bath, 30 nm<Dd was evaluated. The passage of the 
following [ valuation basis / of a dispersion stability ]. 
[0098] 

A: The state which does not carry out layer separation and does not have sediment. 
B: Although there is sediment, carry out re dispersion by shake. 
C: Sediment, even if it shakes, don't carry out re dispersion but gel. 
When manufacturing a <pot-life> antistatic coating constituent, after adding a cross 
linking agent, it stirred at 20 ** and membranes were formed for every hour. About 
the obtained coat, transparency and hardenability were investigated and the maximum 
T of the mixing time in which these physical properties do not get worse was 
measured, respectively. The passage of the following [ valuation basis / of pot life ]. 
[0099] 

A: The cotton which made T> 6-hour B:6-hour >= T> 3-hour C:T<= 3-hour 
<hardenability> methyl ethyl ketone impregnate was ground 1 00 times on the coat, 
and the rubbing test was done. The surface state of the coat after a test was observed. 
The passage of the following [ valuation basis / of hardenability ]. 
[0100] 

O : with no change. 



**: A crack is seen on the surface, 
x: A coat dissolves. 

About the <adhesion> coat, the squares friction test by a cellophane tape was done, 
and adhesion was investigated. The passage of the following [ valuation basis / of 
adhesion ]. 
[0101] 

A: 100/100 (completely with no exfoliation) 

Bending was performed 3 less than [ less than / less than / B: / 80/100 or more / 
100/100C: / 50/100 or more / 80/100D: ] 50/100 <flexibility> 90 degrees, and the 
crack generated on the surface and the existence of exfoliation were observed with the 
microscope. The passage of the following [ valuation basis / flexible ]. 
[0102]O : with no change. 

**: Although exfoliation is not carried out, a crack occurs, 
x: Exfoliate. 

- Without carrying out the surface modification of the zinc oxide system particles PI 
of the physical properties shown in the embodiment l(l)-table 1, toluene was 
distributed and the dispersing element Dl (50 weight % of particle concentration) was 
prepared. To this dispersing element Dl, the binder Bl grade shown in Table 3 was 
mixed by the combination shown below, it stirred at 25 ** to it for 3 hours, and the 
antistatic coating constituent CI was obtained to it. The physical properties of the 
antistatic coating constituent CI are shown in Table 5. 
[0103] 

Dispersing element Dl (50 weight % of particle concentration) 40 weight section 
Binder Bl (35% of nonvolatile matter concentration) 14.3 weight section Leveling 
agent (polysiloxane system) 0.05 weight section The antistatic coating constituent CI 
obtained by the toluene 35 weight-section above. After applying by Bar Goh Tarr on 
the surface of the PET film and carrying out hot air drying for 2 minutes at 80 **, it 
was recuperated for three days at 50 **, and the coat (1) of 0.5 micrometer of dry 
membrane thickness was obtained. The various physical properties of a coat (1) are 
evaluated and the result is shown in Table 7. 

[0104]- The surface modification which shows the zinc oxide system particles P2-P5 
of the physical properties shown in Embodiment 1 (2) - the l(7)-table 1 in Table 2 
was performed, the solvent shown in Table 2 was distributed, and the dispersing 
elements D2-D5 were prepared. To these dispersing elements D2-D5, mixed addition 
of binder B-2 shown in Table 3 - the B7 grade was carried out by the combination 
shown in Table 4, respectively, and the antistatic coating constituents C2-C7 were 
obtained like Embodiment 1 (1). The physical properties of the antistatic coating 
constituents C2-C7 are shown in Table 5. 
[0105] 
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Table 2] 
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[0107] 
[Table 3] 
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[Table 4] 
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[Table 5] 
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[01 10]The antistatic coating constituents C2-C7 were formed on the conditions shown 
in Table 6, respectively, and the coat (2) - the coat (7) were obtained. The film 
formation condition which obtains a coat (1) from the antistatic coating constituent CI 
was also shown in Table 6. The acquired physical properties of a coat (2) - a coat (7) 
are evaluated, and the result is shown in Table 7. 
[0111] 
[Table 6] 
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[Table 7] 
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[01 13]- In the dispersing element Dl (50 weight % of particle concentration) and 
binder Bl grade which were used in embodiment 2(l)-embodiment 1 (1). The whisker 



shape particle powder (the thing in which the antimony content tin-oxide film was 
formed on the titania whisker surface, length:2micrometer, a diameter: 0.1- 
micrometer and aspect ratio :20) as a conductive adjuvant was added, and the antistatic 
coating constituent C 8 of the presentation shown in Table 8 was prepared. The coat 
(8) was obtained by the film formation condition which shows the antistatic coating 
constituent C8 in Table 9. The physical properties of the obtained coat (8) are 
evaluated and the result is shown in Table 10. 

[01 14]- To the dispersing element D2, binder B-2, etc. which were used in 
embodiment 2(2)-embodiment 1 (2). The whisker shape particle powder (the thing in 
which the antimony content tin-oxide film was formed on the boric-acid aluminum 
whisker surface, length: 18micrometer, a diameter: 0.8-micrometer and aspect 
ratio:20) as a conductive adjuvant was added, and the antistatic coating constituent C9 
of the presentation shown in Table 8 was prepared. The coat (9) was obtained by the 
film formation condition which shows the antistatic coating constituent C9 in Table 9. 
The physical properties of the obtained coat (9) are evaluated and the result is shown 
in Table 10. 

[0115]- In the dispersing element D2 and binder B3 grade which were used in 
embodiment 2(3)-embodiment 1 (2). The whisker shape particle powder (an antimony 
dope tin-oxide whisker, length:2.0micrometer, a diameter: 0.01 -micrometer and 
aspect ratio:200) as a conductive adjuvant was added, and the antistatic coating 
constituent C10 of the presentation shown in Table 8 was prepared. The coat (10) was 
obtained by the film formation condition which shows the antistatic coating 
constituent CIO in Table 9. The physical properties of the obtained coat (10) are 
evaluated and the result is shown in Table 10. 

[0116]- The antistatic coating constituent CI 1 was prepared like Embodiment 1(1) 
except using the particles P6 of the physical properties shown in Table 1 instead of 
the zinc oxide system particles PI used in comparative example 1 -embodiment 1 (1). 
The physical properties of the antistatic coating constituent CI 1 are shown in Table 5. 
The antistatic coating constituent CI 1 was formed to the PET film like Embodiment 1 
(1), and the coat (11) was obtained. The physical properties of the obtained coat (11) 
are evaluated and the result is shown in Table 1 0. 
[0117] 
[Table 8] 
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[0118] 
[Table 9] 
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[Table 10] 
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[0120] 

[Effect of the Invention] The antistatic coating constituent concerning this invention 
has a low dependency over humidity, temperature, etc., has the antistatic property 
stable for a long period of time, and can form the coat which is excellent in optical 
properties, such as transparency and colorlessness, endurance, adhesion, and 
flexibility. The coat which the paint article concerning this invention has the antistatic 
property stable for a long period of time, and was formed in the surface has optical 
properties, such as transparency and colorlessness, endurance, adhesion, and high 
flexibility. 



[Translation done.] 
TECHNICAL FIELD 



[Field of the Invention]This invention relates to an antistatic coating constituent and 
its use. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior ArtjConventionally, as an antistatic coating constituent, the 
paint which contains the surface-active agent of metal particle; anionic systems, such 
as conductive-metallic-oxide particle; copper, such as a zinc oxide system and a tin 
oxide system, and nickel, a cation system, and both sexes, etc. as a spray for 
preventing static electricity is known. Among these, with the constituent containing 
particles, such as a metallic oxide and metal, the particle diameter of particles was 
large, or since the dispersibility in the inside of a paint and a coat was insufficient, it 
excelled in transparency, and the antistatic film without coloring was not obtained. In 
order to give antistatic property, it is necessary to include many particles in a paint, 
and it cannot be satisfied, even if neither the flexibility of a coat, nor adhesion, 
weatherability which are obtained are enough and use a coat as an antistatic film. 
[0003]Environment dependency, such as the antistatic property under low humidity 
being insufficient, and being on the other hand, based on a transmission machine style 
peculiar to a surface-active agent, although the coat which is excellent in transparency 
is obtained in the paint which contains a surface-active agent as a spray for preventing 
static electricity, was high. Since the weatherability of the surface-active agent which 
is a spray for preventing static electricity was low, the endurance of the coat was not 
enough, when long term use was carried out, the coat deteriorated and there were 
various problems with practical coloring arising, or a surface-active agent carrying out 
bleeding, and antistatic performances falling, or blocking arising etc. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]The antistatic coating constituent concerning this invention 
has a low dependency over humidity, temperature, etc., has the antistatic property 
stable for a long period of time, and can form the coat which is excellent in optical 
properties, such as transparency and colorlessness, endurance, adhesion, and 
flexibility. The coat which the paint article concerning this invention has the antistatic 
property stable for a long period of time, and was formed in the surface has optical 
properties, such as transparency and colorlessness, endurance, adhesion, and high 
flexibility. 



[Translation done.] 
* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** sriOWS ^ W ord which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem to be solved by the inventionJThe issue which this invention tends to solve 
is providing the antistatic coating constituent which can form the coat which the 
dependency over humidity, temperature, etc. is low, has the antistatic property stable 
for a long period of time, and is excellent in optical properties, such as transparency 
and colorlessness, endurance, adhesion, and flexibility, and its use. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for solving problem]The binder component in which the antistatic coating 
constituent concerning this invention has film formation performance, In the antistatic 
coating constituent containing the zinc oxide system particles which use as a metallic 
component the metallic element (Md) and Zn which take trivalent and/or tetravalence, 
and show zinc oxide crystal nature in X diffraction study, The ion and/or atom of a 
halogen excluding [ said zinc oxide system particle ] F, an atomic number [ as 
opposed to zinc in the total content of the impurity H which consists of sulfuric acid 
root SO4 2 " and nitric acid root NO3 " ] (however, in the case of a sulfuric acid root, in 
the case of the atomic number of S, and a nitric acid root, it calculates as an atomic 
number of N) — the antistatic coating constituent characterized by what is been 0.5% 
or less in a ratio. 

[0006]When a diffraction peak with said zinc oxide system particle peculiar to a 
crystalline zinc oxide appears and it asks for the size Ds (hkl) of vertical microcrystal 
from two lattice planes (100) and (002) using the Scherrer method (Cauchy 
approximation of function), When setting to Dw the size of microcrystal which 



satisfied Ds(002)/Ds(100) <2 and for which it asked using the Wilson's method, it is 
K=Dw<=100(nm). 

It is preferred that they are the zinc oxide system particles to satisfy. 
[0007]As for this antistatic coating constituent, it is preferred that a conductive 
adjuvant is included further. The paint article concerning this invention is a paint 
article which forms the coat obtained from the above-mentioned antistatic coating 
constituent on the surface of a base material. 
[0008] 

[Mode for carrying out the invention]Below, first, after explaining zinc oxide system 
particles, a binder component is explained and, finally the antistatic coating 
constituent and paint article of this invention are explained. 
[Zinc oxide system particles] Their dependency over humidity, temperature, etc. is 
low, and the zinc oxide system particles used by this invention show the antistatic 
property stable for a long period of time while they show infrared impermeability, 
conductivity, etc. in addition to the original ultraviolet-rays cover nature of zinc oxide 
system particles, and a visible light transmittance state. 

[0009]Zinc oxide system particles use as a metallic component the metallic element 
(Md) and Zn which take trivalent and/or tetravalence. The content of Md is expressed 
with the ratio of the atomic number of Md to the total atomic number of this metallic 
component, and it is preferred that it is 0.1 to 20%, and it is 3 to 8% still more 
preferably 1 to 10% more preferably. If less [ if it exceeds said range, it will be hard 
to become the particles which are rich in homogeneity, such as a presentation and a 
crystal size, and ] than said range, infrared cover nature including a heat ray will 
become insufficient, and antistatic property will fall. 

[00 10] As Md which is an alloying element, B, aluminum, Ga, In, Tl, C, Si, Ti, Zr, Sc 
and Y, Hf besides IIIB group elements, such as germanium, Sn, and Pb, and an IVB 
group element, V, Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, Rv, Os, Rh, Ir, La, Ce, Sb, etc. 
are mentioned. The zinc oxide system particles used by this invention need to show 
zinc oxide crystal nature in X diffraction study. 

[001 l]It is the point of excelling in the permeability over the light of a visible light 
wavelength region, and infrared interception nature as particle diameter of the primary 
particle of zinc oxide system particles, It is preferred that the crystallite diameter Dw 
for which it asked using the Wilson's method (the Wilson method) is 1-50 ran (0.001- 
0.05 micrometer), and it is preferred to distribute without these primary particles 
condensing the 2nd order. As for the distributed particle diameter Dd of zinc oxide 
system particles, it is preferred that it is 1 micrometer or less from the point, i.e., the 
point which improve transparency and gives optical properties, such as colorlessness, 
of not affecting substantially the hue of the constituent obtained when a transparent 
feeling is high and adds to a constituent. 0.5 micrometer or less is 0.1 micrometer or 
less still more preferably more preferably. Especially 0.05 micrometer or less is 
preferred. It is preferred that points, such as transparency, adhesion, and 
weatherability, to monodisperse nature is high, monodisperse nature ~ a ratio with the 
crystallite diameters Dw and Dd ~ it defines as R (Dd/Dw), it is preferred that R is ten 
or less, it is more preferred that it is three or less, and 1 .5 especially or less are 
preferred. 

[0012]Distributed particle diameter is the mean particle diameter of the weight 
reference which can be measured by dynamic light scattering, a centrifuge, etc. In the 
case of 0.1 micrometers or more, the former measuring method is measured by the 
latter measuring method at the case below 0.1 micrometer. As zinc oxide system 
particles used by this invention, polymer constitutes a matrix, the thing (polymer 



composite particles) of the form which particles are distributing in this matrix is also 
contained, and it excels that it is hollow shape in optical diffusional permeability. 
Although the content in particular of the zinc oxide system particles in this particle is 
not limited, it is desirable that it is 50 to 95weight % of a range to the complex 
particle whole quantity in zinc oxide conversion. 

[001 3] As polymer used for composite-ization, acrylic resin system polymer, alkyd 
resin system polymer, Amino resin system polymer, polyvinyl resin system polymer, 
epoxy resin system polymer, Polyamide resin system polymer, polyimide resin system 
polymer, polyurethane resin system polymer, Polyester resin system polymer, phenol 
resin system polymer, organopolysiloxane system polymer, The others which are 
acrylic-silicone-resin system polymer, a polyalkylene glycol, etc., Polyolefin system 
polymer, such as polyethylene and polypropylene, polystyrene system polymer, 
Thermoplasticity or thermosetting resin, such as a fluoro-resin system; synthetic 
rubbers, such as ethylene-propylene copolymerization rubber, polybutadiene rubber, 
and an acrylonitrile butadiene rubber, crude rubber; polysiloxane group content 
polymer, etc. can be mentioned. 

[00 14] As form of a complex particle, as for the surface of a complex particle, 
although there is no limitation in particular, it is preferred that it is rich in unevenness 
nature. When unevenness is shown in the surface, it is because compatibility with a 
binder component etc. becomes high in the coat containing a complex particle. 
Especially as mean particle diameter of a complex particle, although not limited, it is 
usually the range of 0.001-10 micrometers. Zinc oxide system particles have a 
preferred thing which are the purposes, such as weatherability grant by photocatalyst 
activity reduction with compatibility with the binder component which has the below- 
mentioned film formation ability, the dispersibility in the inside of an antistatic 
coating constituent, a dispersion stability, and a zinc oxide, and it comes to process by 
a surface modification agent. 

[0015]Although the above mentioned polymer can also be used as a desirable surface 
modification agent, the compound containing a M-X basis is mentioned from the 
purpose of weatherability grant. However, X is at least one sort chosen from a 
hydrogen atom, a halogen atom, and OR 1 , R 1 is at least one sort chosen from the 
group which consists of a hydrogen atom, the alkyl group which may be replaced, a 
cycloalkyl group, an aryl group, an aralkyl group, and an acyl group, and at least one 
sort of M chosen from a metallic element and the group which consists of Si, Ti, Zr, 
and aluminum especially is preferred. From a viewpoint of grant of dispersibility 
(dispersibility to a paint or a solvent, stability of a paint, etc.), the polymer which has 
an organic high polymer chain is mentioned. It is polymer which a thing desirable by 
both sides of weatherability and dispersibility contains a M-X basis, and has an 
organic high polymer chain, for example, polysiloxane group content polymer, acrylic 
silicone, etc. are mentioned. 

[00 16] As for zinc oxide system particles, it is preferred that are an atomic ratio of Ma 
to Md and the univalent or divalent metallic element Ma is included in 0.00001 
<=Ma/Md<l. It is more preferred that it is the range of 0.0001 <=Ma/Md<=0.4. It is 
preferred that it is 0.0001 to 2% of range at the atomic ratio to zinc. The existence 
effect of Ma makes Md contain homogeneously during a ZnO crystal (in monomeric 
state), moreover stabilizes a crystal surface, and is at the point which controls 
secondary condensation and crystal growth. Therefore, it becomes a detailed high 
crystal of monodisperse nature. Therefore, it also becomes possible to raise antistatic 
property and infrared cover nature, increasing the amount of Md and excelling in 
transparency. Although it is indicated by JP,H8-253317,A that existence of an 



alkaline metal and alkaline-earth metals is not preferred (the 5th page 7th column 
lines 40-47), the above effects are done so by containing positively in a mentioned 
range. If there are too few amounts of Ma(s), an effect will not be revealed, and if 
there are too many amounts of Ma(s), the weatherability of the coat containing these 
particles may fall. In the univalent or divalent metallic element Ma, it is an alkali 
metal and/or an alkali earth metal element, and lithium, sodium, potassium, a 
rubidium, caesium, beryllium, magnesium, calcium, strontium, barium, etc. are 
mentioned. 

[0017]The halogen (.) excluding [ the zinc oxide system particles used by this 
invention ] F Namely, the ion and/or atom of the chlorine CI, the bromine Br, and 
iodine I, an atomic number [ as opposed to zinc in the total content of sulfuric acid 
root SO4 2 " and nitric acid root NO3 " (impurity H) ] (however, in the case of a sulfuric 
acid root, in the case of the atomic number of S, and a nitric acid root, it calculates as 
an atomic number of N) -- it is important that it is 0.5% or less in a ratio. It is 0.001% 
or less especially preferably 0.01% or less still more preferably 0.1% or less more 
preferably. Also when the impurity H is not included at all, it contains in this. Only 
when the impurity H is not contained, or it contains and it does not exceed this range, 
it becomes the particles excellent in monodisperse nature, and the coat excellent in 
adhesion or weatherability can be formed as well as transparency. 
[0018]The zinc oxide system particles used by this invention are preferred in it being 
a thing which is a diffraction peak peculiar to a crystalline zinc oxide and which 
shows a diffraction peak to a lattice plane (100), (002), and (101), and fills the 
following microcrystal parameters. When it asks for the size Ds (hkl) of vertical 
microcrystal from each diffracting plane (hkl) using the Scherrer method (the Scherrer 
method) (Cauchy approximation of function), i.e., the Cauchy approximation of 
function, Ds(002)/Ds(100) <2 is satisfied. It is 0.5<Ds(002)/Ds(100) <1.0 preferably [ 
it is more desirable and ] to Ds(002)/Ds(100) <1 .2 and a pan. When it is in this range, 
it is because it excels in infrared impermeability and antistatic property. 
[00 19] And when setting to Dw the size of microcrystal for which it asked using the 
Wilson's method, it is preferred to satisfy l<=Dw<=100 (nm) and the range of it is 
5<=Dw<=30 (nm) more preferably. If Dw is too small, ultraviolet absorbability, 
infrared permeability, and antistatic property will fall, and if too large, the 
transparency over visible light will fall. From a point of infrared impermeability and 
antistatic property, the one of Dw where microcrystal is larger is preferred, and its 
smaller one is preferred from a point of a visible light transmittance state. Dw is 
preferred at the point that the range which is 5-30 nm can balance both performances. 
When Dw is in said range, it becomes the thing excellent in transparency, infrared 
interception nature, ultraviolet absorbability, and antistatic property. It is desirable 
when setting to Aw the lattice strain for which it asked using the Wilson's method, 
and Aw satisfies 0<=Aw<=l (%). It is the range of 0<=Aw<=0.5 (%) more 
preferably. When Aw is in said range, it thinks because Md contains more 
monomelic, but infrared interception nature and antistatic property become the 
highest. 

[0020]Morphology in particular, such as form of the zinc oxide system particles used 
by this invention and particle diameter, is not limited. As an example of form, 
although thin film integrated circuits, such as a globular shape, an ellipse globular 
shape, the shape of a cube, rectangular parallelepiped shape, the shape of a pyramid, a 
needle, a column, tubed [ rod-like ], the shape of scaphocerite, and tabular (hexagon 
head), etc. are illustrated, it is preferred that a microcrystal form is in the above- 
mentioned range. 



[0021] As for the zinc oxide system particles used by this invention, it is preferred to 
contain the carboxyl residue (carboxylic acid group) of carboxylic acid 0.01 to 10% 
by the weight ratio to ZnO, and containing 0.1 to 5% is more preferred. Transparency 
becomes high, when secondary condensation is suppressed and it is considered as a 
paint in a carboxylic acid group existing in a particle surface. On the other hand, if 
there are too many carboxylic acid groups, the membranous infrared interception 
nature and antistatic property which were formed will fall. When the amount of 
carboxylic acid groups is in said range, it becomes monodisperse nature, antistatic 
property, and the thing excellent in both infrared cutoff performances. Zinc oxide 
system particles may contain the carbonic acid group in 3% or less of range preferably 
10% or less by the weight ratio to ZnO. 

[0022]The zinc oxide system particles used by this invention can be dealt with as a 
dispersing element distributed in a solvent. This dispersing element contains zinc 
oxide system particles and a solvent as an essential ingredient. As for zinc oxide 
system particles, it is preferred to contain at 2 to 80weight % of a rate by the metallic- 
oxide conversion over a dispersing element total amount. 20 to 60 weight % is 
especially preferred. 

[0023]As a solvent, water, alcohols, ketone, aliphatic series, and aromatic 
carboxylate. straight mineral oil, vegetable oil, a wax oil, silicone oil, etc. besides 
ether, ether ester species, aliphatic series and aromatic hydrocarbon, and halogenated 
hydrocarbon can be mentioned -- these solvents -- one sort - or two or more sorts are 
used. . The boiling points [ in / in a desirable solvent / ordinary pressure ] are 40 ** - 
250 ** from a point of flexibility. They are one sort or two sorts or more of mixed 
solvents chosen from alcohols, aliphatic series and aromatic hydrocarbon, 
halogenated hydrocarbon, aromatic series and aliphatic-carboxylic-acid ester species, 
ketone, ether (annular), ether ester species, and water. Methanol, ethanol, n-propanol, 
isopropyl alcohol, n-butanol, ethylene glycol, propylene glycol, ethylene glycol 
monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, 
Diethylene glycol monoethyl ether, diethylene-glycol monobutyl ether, Ethylene 
glycol methyl ether acetate, ethylene glycol ethyl ether acetate, Ethylene glycol butyl 
ether acetate, propylene glycol monomethyl ether, Propylene glycol monoethyl ether, 
dipropylene glycol monomethyl ether, Tripropyllene glycol monomethyl ether, 
propylene-glycol-methyl-ether acetate, Propylene glycol ethyl ether acetate, 3-methyl- 
3-methoxybutanol, 3-methyl-3-methoxy butyl acetate, toluene, xylene, benzene, 
cyclohexane, n-hexane, ethyl acetate, propyl acetate, butyl acetate, isobutyl acetate, 
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone, a tetrahydrofuran, water, 
The dispersing element which contains at least one sort or two sorts or more of mixed 
solvents chosen from the group, ** and others, is especially preferred in order to tend 
to obtain the higher coating composition of dispersibility. 

[0024]Next, the manufacturing method of zinc oxide system particles used by this 
invention is explained. The method of depositing zinc oxide system particles is 
mentioned by heating Zn compounds, the compound of Md, and the solution (S) that 
contains the compound of Ma if needed, for example as a manufacturing method of 
zinc oxide system particles used by this invention. As Zn compounds used with the 
manufacturing method of zinc oxide system particles, Metal zinc (zinc dust), zinc 
oxides (flower of zinc etc.), zinc hydroxide, basic zinc carbonate, mono- or di- 
carboxylate (for example, the zinc acetate.) which may have a substituent Octylic acid 
zinc, zinc stearate, oxalic acid zinc Lactic acid zinc, tartaric acid zinc, and zinc 
naphthenate, At least one chosen from among the groups which consist of organozinc 
compounds, such as chelate compound of zinc, such as zincky alkoxides (alkyl), beta- 



diketone, hydroxycarboxylic acid, ketoester, keto alcohol, amino alcohol, a glycol, 
and quinoline, is preferred. When using these Zn compounds, a desalting process 
becomes unnecessary, and a process decreases compared with the time of using the 
zinc chloride which needs a desalting process, zinc nitrate, or sulfate of zinc. If these 
Zn compounds are used, the particles which are excellent in the monodisperse nature 
which does not have [ that it is few or ] the content of the impurity H will be obtained. 
Especially, metal zinc (zinc dust), a zinc oxide (flower of zinc), zinc hydroxide, basic 
zinc carbonate, and zinc acetate are inexpensive, and their handling is preferred at an 
easy point. Since a zinc oxide, zinc hydroxide, and zinc acetate moreover tend to 
control the size and form of a crystal and particles, excluding substantially an 
impurity which checks the generation reaction of the crystal of the zinc oxide in a 
heating process, they are still more preferred. The zinc oxide made especially by a 
gaseous phase method (an French method, the laws of U.S.) is preferred, the zinc 
oxide of a gaseous phase method can choose arbitrarily the kind of it not only being 
able to obtain inexpensive but monocarboxylic acid - in addition, though especially 
the particles by which form or particle diameter was controlled by using these raw 
materials are easy to be obtained and the impurity H is included, since it is very small, 
it is especially desirable. 

[0025]As a metal (Md) compound used with the manufacturing method of zinc oxide 
system particles, For example, metal; oxide; hydroxide, such as a metal simple 
substance of metal Md, and an alloy; Carbonate, Mineral, such as halogenides, such 
as a nitrate, sulfate, a chloride, and fluoride; Acetate, Carboxylate, such as propionate, 
butyrate, and a lauric acid salt: Metal alkoxides;beta-diketone, All the compounds 
containing metal (Md), such as metal chelate compound with hydroxycarboxylic acid, 
ketoester, keto alcohol, amino alcohol, a glycol, quinoline, etc., are mentioned. In the 
case of the metallic element in which metal Md can take two or more valences like In 
and Tl. At least one compound (this compound is a concept also containing metal, 
such as a metal simple substance and an alloy) chosen from the group which consists 
of a compound containing the metal of a low valence which may change to trivalent 
or tetravalence eventually in a creation-of-particles process is used. There are few 
organometallic complexes which do not contain the impurity H like the metal of metal 
Md, an oxide, hydroxide, carbonate (acidity and basic carbonate are included), 
acetate, an alkoxide compound, and beta-diketone compound in these, or the impurity 
H has them at the point which is not. [ preferred ] 

[0026] As a metal (Ma) compound used with the manufacturing method of zinc oxide 
system particles, For example, metal; oxide; hydroxide, such as a metal simple 
substance of the metal Ma, and an alloy; Carbonate, Mineral, such as halogenides, 
such as a nitrate, sulfate, a chloride, and fluoride; Acetate, Carboxylate, such as 
propionate, butyrate, and a lauric acid salt; Metal alkoxides;beta-diketone, All the 
compounds containing metal (Ma), such as metal chelate compound with 
hydroxycarboxylic acid, ketoester, keto alcohol, amino alcohol, a glycol, quinoline, 
etc., are mentioned. There are few organometallic complexes which do not contain the 
impurity H like the metal of the metal Ma, an oxide, hydroxide, carbonate (acidity and 
basic carbonate are included), acetate, an alkoxide compound, and beta-diketone 
compound in these, or the impurity H has them at the point which is not. [ preferred ] 
[0027]As for a solution (S), it is preferred that a monocarboxylic acid compound and 
alcohol are included. A monocarboxylic acid compound is a compound which has 
only one carboxyl group in intramolecular. As an example of this compound, formic 
acid, acetic acid, propionic acid, isobutyric acid, Caproic acid, caprylic acid, lauric 
acid, myristic acid, pulmitic acid, Saturated fatty acid, such as stearic acid (saturation 



monocarboxylic acid); Acrylic acid, Cyclic saturation monocarboxylic acid, such as 
unsaturated fatty acid (unsaturation monocarboxylic acid); cyclohexane carboxylic 
acid, such as methacrylic acid, crotonic acid, oleic acid, and linolenic acid; Benzoic 
acid, Containing halogen monocarboxylic acid, such as anhydride; trifluoroacetic acid 
of the above-mentioned monocarboxylic acid, such as aromatic -monocarboxylic- 
acids; acetic anhydrides, such as phenylacetic acid and toluic acid, monochloroacetic 
acid, and o-chlorobenzoic acid; it is lactic acid etc. These monocarboxylic acid 
compounds may be used alone and may be used together two or more. 
[0028JA desirable monocarboxylic acid compound is saturated fatty acid which has 
the boiling point 200 ** or less at 1 atmosphere. Specifically, formic acid, acetic acid, 
propionic acid, butanoic acid, and isobutyric acid are preferred at the point that the 
particles which are excellent in monodisperse nature are easy to be obtained. As for 
this saturated fatty acid, it is preferred to use it in the 60-100-mol% of range to the 
total amount of a monocarboxylic acid compound, and it is more preferred to use it in 
the 80-100-mol% of range. There is a possibility that the crystallinity of the zinc 
oxide in the particles which will be obtained if less than said range may become low. 
[0029] As for a monocarboxylic acid compound, 50 to 200 times are preferred to Md 
of Md compound at a mole ratio. Eight or less times 1.90 or more-time are preferred 
at the mole ratio to Zn. It is because the particles which are excellent in monodisperse 
nature and are excellent in antistatic property when a film is formed, and the grant 
performance of IR cut performance are easy to be obtained. As alcohol used with the 
manufacturing method of zinc oxide system particles, aliphatic series monohydric 
alcohol (methanol, ethanol, and isopropyl alcohol.) n-butanol, t-butyl alcohol, stearyl 
alcohol, etc., aliphatic series unsaturation monohydric alcohol (allyl alcohol and clo 
chill alcohol.) alicyclic monohydric alcohol (cyclopentanol.), such as propargyl 
alcohol aromatic monohydric alcohol (benzyl alcohol.), such as cyclohexanol 
monohydric alcohol; alkylene glycol [, such as heterocyclic monohydric alcohol, ] 
(furfuryl alcohol etc.) (ethylene glycol.), such as cinnamyl alcohol and 
methylphenylcarbinol Propylene glycol, a trimethylene glycol, 1 ,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol, 1, 8-octanediol, 1,10-Deccan diol, apinacol, adiethylene 
glycol, triethylene glycol, etc., the aliphatic series glycols which have an aromatic 
ring, and alicyclic glycols (hydrobenzoin, a benzpinacol, phthalyl alcohol, etc.) 
(cyclopentane 1,2-diol and cyclohexane-l,2-diol.) polyoxy alkylene glycol (a 
polyethylene glycol.), such as cyclohexane- 1,4-diol a polypropylene glycol etc. — etc. 
— glycols; — propylene glycol monoethyl ether. Propylene glycol monoethyl ether, 
dipropylene glycol monomethyl ether, Tripropyllene glycol monomethyl ether, 3- 
methyl-3-methoxybutanol, Ethylene glycol monoethyl ether, ethylene glycol 
monobutyl ether, Derivatives, such as monoether of the above-mentioned glycols, 
such as triethylene glycol monomethyl ether and ethylene glycol mono- acetate, and 
monoester; Hydroquinone, Aromaticdiol, these monoether, and monoester, such as 
resorcinol and 2,2-bis(4-hydroxyphenyl)propane; it is trihydric alcohol and these 
monoether, monoester, a diether, diester, etc., such as glycerin, these alcohol — one 
sort ~ or two or more sorts are used. 

[0030] As for alcohol, it is preferred to consider it as 1-30 times the amount to the zinc 
oxide equivalent weight of brewing Mino Zn compounds, and it is more preferred to 
consider it as 15-25 times the amount. As for the mole ratio of alcohol to a 
monocarboxylic acid compound, it is preferred to consider it as one to 10 times. The 
zinc oxide system particles which contain the above Ma(s) in a solution (S) by making 
the compound of Ma contain in the less than one range by the atomic ratio (Ma/Md) 
of Ma of Ma compound to Md of Md compound contained in a solution (S) can be 



obtained easily. By making Ma live together, it is effective in the particles which are 
excellent in monodisperse nature being obtained irrespective of the amount of metal 
Md (addition ratio to zinc). The zinc oxide system particles made into the purpose 
under the conditions which could lessen quantity of the solvent required in order to 
obtain the solution (S) containing Md compound and Zn compounds on the process, 
therefore were excellent in the economic target are obtained. 
[0031]From a point of the monodisperse nature of the particles obtained, coexistence 
of Ma changes also with kinds of metal Md, when the amount of metal Md to Zn is 
high, but. It is effective when Md/Zn (atomic ratio) is not less than 3%, Md is IIIB 
fellows and IVB fellows, Md is except the above, and Md/Zn (atomic ratio) is 1% or 
more, as the desirable method of preparation of a solution (S) - ** — beforehand Md 
compound with the solution (Sa) obtained by carrying out the uniform dissolution in 
the solvent. The liquid (a solution or suspension may be sufficient) containing a zinc 
compound or a zinc compound is mixed, method ** which obtains the solution (S) 
containing Md and zinc -- beforehand some of Md compounds and zinc compounds 
with the solution (Sb) obtained by carrying out the uniform dissolution in the solvent. 
The liquid (a solution or suspension may be sufficient) containing the remaining zinc 
compound or zinc compound is mixed, and the method of obtaining the solution (S) 
containing Md and zinc is mentioned. What is necessary is just to add Ma compound, 
when preparing Sa from the above-mentioned Reason if needed in **, and preparing 
Sb in **. In order to obtain the above-mentioned solution (Sa, Sb), it is preferred to 
heat at the temperature which can usually be heated above 50 ** and carries out 
reflux. As a suitable solvent used by Sa and Sb, one sort or two sorts or more of 
mixtures, such as monocarboxylic acid mentioned above, an anhydride of this 
monocarboxylic acid, water, and alcohol mentioned above, are mentioned. 
[0032]The dispersion liquid of the particles where crystallite size gathered and which 
do not have condensation are easy to be obtained by heating a solution (S) at 150-200 
** preferably, and depositing zinc oxide system particles. Further in the bottom of the 
non-oxidizing atmosphere of 0.1% or less of an oxygen density the atmosphere of a 
gas portion the obtained dispersion liquid in a well-closed container, By performing 
heat-treatment of less than 24 hours 1 minute or more at not less than 200 ** the 
temperature below 400 **, crystallinity is higher and the particles excellent in grant of 
infrared interception nature when a film is formed, and antistatic property are 
obtained. By making temperature of heat-treatment into the range of 220-300 **, the 
particles excellent in especially monodisperse nature can be obtained. Since infrared 
cutoff performance and antistatic property may fall if it carries out the bottom of an 
oxidizing atmosphere, it is not desirable. 

[0033]An atomic number [ as opposed to zinc for the total content of the impurity H 
in a solution (S) ]. (However, in the case of a sulfuric acid root, in the case of the 
atomic number of S, and a nitric acid root, it calculates as an atomic number of N) By 
a ratio, by considering it as 0.001% or less 0.01 more% or less 0.1% or less especially 
more preferably 0.5% or less, Zinc oxide system particles with few above impurities 
H can be obtained easily. It contains, also when the impurity H is not included at all in 
a solution (S), of course. 

[0034] When a solution (S) contains carbonate in 0.001 to 5% of range by the number 
ratio of mols of CO3 to Zn of Zn compounds contained in a solution (S), controlled 
photocatalyst activity particles can also be obtained. By the above process, 
0.5<Ds(002)/Ds(100) <1.0, 5<=Dw<=30 (nm), and 0<=Aw<=0.5 (%) can be 
satisfied, and the impurity H can obtain 0.1% or less of particles preferably 0.5% or 
less by an atomic ratio to zinc. [A binder component] A binder component used by 



this invention is an ingredient in which a coat which has film formation performance, 
combines zinc oxide system particles, is excellent in antistatic property, and is 
excellent in optical properties, such as transparency and colorlessness, endurance, 
adhesion, and flexibility is made to form. This binder component may contain binder 
resin as an essential ingredient, and may contain a cross linking agent if needed. 
[0035]As binder resin, various synthetic resins (thermosetting, ultraviolet curing 
nature, electron beam hardenability, moisture curing nature, these concomitant use, 
etc.), a natural resin, etc. of thermoplasticity or hardenability can be mentioned. As a 
synthetic resin, for example Alkyd resin, amino resin, polyvinyl resin, An acrylic 
resin, an epoxy resin, polyamide resin, polyurethane resin, Thermosetting unsaturated 
polyester resin, phenol resin, chlorinated polyolefin resin, silicone resin, acrylic 
silicone resin, a fluoro-resin, xylene resin, petroleum resin, ketone resin, rosin 
denaturation maleic acid resin, liquid polybutadiene, coumarone resin, etc. can be 
mentioned — these ~ one sort — or two or more sorts are used, as a natural resin, 
shellac, rosin (turpentine), rosin ester, hardened rosin, decolorization shellac, white 
shellac, etc. can be mentioned, for example — these ~ one sort ~ or two or more sorts 
are used. 

[0036]As alkyd resin, for example Super-short oil alkyd resin, short oil alkyd resin, 
Pure alkyd resin, such as middle oil alkyd resin, long oil alkyd resin, and super-long 
oil alkyd resin; by rosin, phenol, epoxy, styrene, urethane, silicon, amino resin, a 
natural resin, synthetic resin, a polymerization nature monomer, etc. modified-alkyd- 
resin; which denaturalized the above-mentioned pure alkyd resin ~ oil free alkyd resin 
containing oil free alkyd resin and the amount of polymers oil free alkyd resin can be 
mentioned — these — one sort — or two or more sorts are used. 
[003 7] As amino resin, for example Butylated melamine resin, methylation melamine 
resin, Melamine resin and melamine formaldehyde resin, such as benzoguanamine 
resin; Butyl-ized urea resin, urea resin and urea resin; ~ the amino alkyd 
copolycondensation resin etc. which carried out copolycondensation of melamine 
resin, or urea resin and alkyd resin can be mentioned — these — one sort — or two or 
more sorts are used. [, such as butyl-ized urea melamine resin, ] 
[0038]the polymerization nature monomer (vinyl acetate.) of polyvinyl chloride, 
VCM/PVC, and others as polyvinyl resin Vinyl chloride resin, such as a copolymer 
with lower-fatty-acid vinyl ester, such as vinyl propionate, a vinylidene chloride, etc.; 
Polyvinyl acetate, vinyl acetate and other polymerization nature monomers (ethylene, 
propylene, and styrene.) Vinyl acetate resin, such as a copolymer with acrylic ester, 
vinyl propionate, a vinylidene chloride, etc.; Polyvinyl alcohol of the saponification 
degree of several kinds, various denaturation (silicone modification, carboxyl 
denaturation, and amino modifying - it and) [ epoxy-] Polyvinyl alcohol resin, such 
as polyvinyl alcohol, such as mercapto denaturation; A polyvinyl butyral, butyral 
resin (vinyl alcohol, vinyl acetate, etc.) of vinylbutyral and other polymerization 
nature monomers, such as a copolymer, etc. can be mentioned — these — one sort — or 
two or more sorts are used. 

[0039]The copolymer which uses acrylic acid (meta) and its ester as the main 
ingredients of a main chain as the above-mentioned acrylic resin, for example; (meta) 
The copolymer of acrylic ester, Thermoplastic acrylic resins, such as a copolymer of 
acrylic ester and polymerization nature monomers, such as vinyl system monomers 
(styrene, vinyl ester, etc.); (Meta) To the monomer which constitutes a thermoplastic 
acrylic resin. (Meta) The hydroxy alkyl ester of acrylic acid and acrylic acid (meta), 
(Meta) Thermosetting acrylics, such as what added a cross linking agent component 
or heat cure ingredients, such as glycidyl ester of acrylic acid; (meta) Styrene other 



than an acrylic system monomer, The moisture curing which makes a copolymer 
component the copolymer which denaturalized by monomers, such as vinyltoluene 
and vinyl acetate, and the acrylic monomer which has a silyl group (alkoxy silyl 
groups) of hydrolysis nature is possible, Epoxy curing type acrylic resin in which the 
silicon concentration contained in resin makes a copolymer component the acrylic 
monomer which has silyl modified resin; basicity nitrogen which is 1 or less weight 
%, and uses an epoxy compound for a cross linking agent component; The acrylic 
resin etc. which have an oxidative polymerization function can be mentioned, these ~ 
one sort ~ or two or more sorts are used. 

[0040]As an epoxy resin, for example A bisphenol A type, a bisphenol female mold, 
A 2,6-xylenol type, a bromination bisphenol A type, a phenol novolac type, glycidyl 
ether type [, such as an orthocresolnovolak type, ]; ~ glycidyl ester type [ of synthetic 
fatty acid, such as dimer acid, ]; -- an aromatic amine type (glycidyl amine type) etc. 
can be mentioned — these — one sort — or two or more sorts are used. 
[0041] A hardening agent may be used together when using an epoxy resin as binder 
resin. As a hardening agent, for example Polymercaptan, aliphatic polyamine, 
aromatic polyamine, polyamide, tertiary amine, diethylamino propylamine, imidazole, 
a tertiary amine salt, alicyclic amine, an acid anhydride, boron fluoride and amine 
salt, dicyandiamide, polyphenol, etc. can be mentioned - these - one sort ~ or two or 
more sorts are used. 

[0042]As polyurethane resin, for example An oil denaturation type, a moisture curing 
type, a heat cure type, 1 liquid type polyurethane resin [, such as a lacquer type, ]; -- a 
polyol hardening type (acrylic polyol.) various polyols, such as polyester polyol and 
polyether polyol, and an isocyanate prepolymer should put together ~ two-component 
type polyurethane resin, such as a catalyst hardening type, etc. can be mentioned ~ 
these — one sort — or two or more sorts are used. 

[0043] As phenol resin, for example Resol type phenol resin and novolac type phenol 
resin, what denaturalized these phenol resin with an epoxy resin, alkyd resin, 
polyvinyl butyral resin, polyamide, an acrylic resin, drying oil, rosin, petroleum resin, 
etc. can be mentioned ~ these - one sort — or two or more sorts are used. 
[0044] as chlorinated polyolefins, chlorinated polyethylene resin, chlorinated 
polypropylene resin, chlorinated rubber, etc. can be mentioned, for example ~ these ~ 
one sort ~ or two or more sorts are used. As silicone resin (organopolysiloxane), the 
straight-silicone-resin; alkyd denaturation of for example, dimethyl silicone, 
methylphenyl silicone, etc., epoxy denaturation, polyester denaturation, acrylic 
modification, the denaturation silicone resin by which urethane denaturation was 
carried out, etc. can be mentioned ~ these — one sort ~ or two or more sorts are used. 
[0045]as for acrylic silicone resin, the silicon concentration contained in resin is 
1 weight % or more of a thing, for example, silicon concentration can mention 1 weight 
% or more of an alkoxy-silyl-groups content acrylic copolymer etc. — these -- one sort 
-- or two or more sorts are used. As a fluoro-resin, for example Polyvinyl fluoride, 
polyvinylidene fluoride, A chlorotrifluoroethylene copolymer, a tetrafluoroethylene 
hexafluoropropylene copolymer, Thermoplastic fluoro-resins, such as an ethylene 
chlorotrifluoroethylene copolymer and a tetrafluoroethylene perfluoroalkyl vinyl ether 
copolymer; Fluoro olefins, such as tetrafluoroethylene, alkyl vinyl ether, hydroxyalkyl 
vinyl ether, Solvent meltable type fluoro-resins, such as an alternating copolymer 
(FEVE resin) with vinyl ether, such as carboxy alkyl vinyl ether; A vinylidene 
fluoride hexafluoropropylene copolymer, A tetrafluoroethylene propylene copolymer, 
fluorine-containing silicone series fluorocarbon rubber, Fluorine-containing vinyl 
ether system fluorocarbon rubber, fluorine-containing phosphazene system 



fluorocarbon rubber, fluorocarbon rubber [, such as a fluorine-containing thermo- 
plastics elastomer ]; — other fluorocarbon rubbers, such as a fluorine-containing 
epoxy resin, fluorine-containing polyimide, and fluorine-containing silicone, etc. can 
be mentioned — these - one sort — or two or more sorts are used. 
[0046]Water and/or an organic solvent are distributed or a thermoplastic fluoro-resin 
is used with the form of a granular material, although there are some which are not 
dissolved in a solvent. The solvent meltable type fluoro-resin which introduced bridge 
construction ingredients, such as hydroxyl, can be hardened by an isocyanate or 
melamine resin, as xylene resin, denaturation xylene resin, such as native xylene 
resin; phenol denaturation and rosin denaturation, etc. can be mentioned, for example 
~ these — one sort ~ or two or more sorts are used. 

[0047]as petroleum resin, petroleum resin of petroleum resin; carbon number 5 
system of carbon number 9 system, etc. can be mentioned, for example ~ these ~ one 
sort — or two or more sorts are used. As a synthetic resin, the rubber of nature, such as 
ethylene-propylene copolymerization rubber, polybutadiene rubber, a styrene 
butadiene rubber, and acrylonitrile butadiene copolymerization rubber, or 
composition, etc. may be used. As an ingredient used together with a synthetic resin, a 
cellulose nitrate, cellulose acetate butylate, cellulose acetate, ethyl cellulose, 
hydroxypropylmethylcellulose, hydroxyethyl cellulose, etc. can be mentioned. 
[0048]About the form of the binder resin used for an antistatic coating constituent, 
there is no limitation in particular and a solvent meltable type, a water soluble type, an 
emulsion type, distributed type (arbitrary solvents, such as water/organic solvent), etc. 
can be mentioned. As binder resin of a water soluble type, water-soluble alkyd resin, 
water-soluble acrylic modification alkyd resin, water-soluble oil free alkyd resin 
(water-soluble-polyester resin), water soluble acrylic resin, water-soluble epoxy ester 
resin, water-soluble melamine resin, etc. can be mentioned, for example. 
[0049]As emulsion type binder resin, for example An alkyl acrylate (meta) 
copolymerization dispersion; vinyl-acetate-resin emulsion, A vinyl acetate 
copolymerization resin emulsion, an ethylene-vinyl acetate copolymerization resin 
emulsion, An acrylic ester (**) polymerization resin emulsion, a styrene acrylic ester 
(**) polymerization resin emulsion, an epoxy resin emulsion, a urethane resin 
emulsion, an acrylic silicone emulsion, a fluoro-resin emulsion, etc. can be 
mentioned. 

[0050]When using the antistatic coating constituent of this invention for manufacture 
of the below-mentioned antistatic film, etc., from a viewpoint of film formation 
conditions, such as forming temperature, the flexibility of the film obtained, or 
weatherability, polyurethane resin, an acrylic resin, a fluoro-resin, etc. are preferred as 
binder resin. As a cross linking agent used as a binder component, For example, the 
cross linking agent used for drying oil systems, such as air (oxygen); Polyester resin, 
such as an unsaturated monomer of monofunctional or many organic functions, The 
cross linking agent used for a poly acrylic resin and an epoxy resin; The 1st class, 
polyamine containing the 2nd class amino group, The cross linking agent used for the 
binder resin which has epoxy groups, such as polyamide, the amino resin which has a 
methylol group and the polybasic acid which has a carboxyl group, and high acid 
number polyester; The polyisocyanate which has an isocyanate group, The amino 
group of the polyisocyanate which has a urethane group, a methylol group, the 1st 
class, and/or the 2nd class, The cross linking agent used for the binder resin which has 
carboxyl groups, such as a cross linking agent; metal chelator used for the binder resin 
which has hydroxyl groups, such as amino resin which has an alkoxy methylene 
group; Moisture, the cross linking agent etc. which are used for the binder resin which 



has silicone groups, such as a polyfunctional epoxy compound and hydroxyl group- 
containing compound, can be mentioned — these — one sort — or two or more sorts are 
used. 

[0051] As a polyisocyanate of the above-mentioned cross linking agents, For example, 
bird RENJISHISO cyanate, 4, and 4'-diphenylmethane diisocyanate, Hexamethylene 
di-isocyanate, naphthylene- 1,5 -diisocyanate, Diisocyanate, such as isophorone 
diisocyanate and dicyclohexyl methane-4,4'-diisocyanate; The adduct of tolylene 
diisocyanate and trimethylolpropane, The adduct of hexamethylene di-isocyanate and 
trimethylolpropane, The trimethylolpropane adduct of isophorone diisocyanate and 
the above-mentioned diisocyanate, such as an adduct of trimethylolpropane; 
Isocyanurate denaturation tolylene diisocyanate, Isocyanurate denaturation 
hexamethylene di-isocyanate, isocyanurate denaturation thing [ of the above- 
mentioned diisocyanate, such as isocyanurate denaturation isophorone diisocyanate, ]; 
~ biuret denaturation thing [ of the above-mentioned diisocyanate, such as biuret 
denaturation hexamethylene di-isocyanate ]; - the above-mentioned diisocyanate and 
a trimethylolpropane adduct. An isocyanurate denaturation thing, a biuret 
denaturation thing, etc. Prepolymer-izing, the polymer-ized denaturation thing; above- 
mentioned diisocyanate, a trimethylolpropane adduct, The isocyanate group in an 
isocyanurate denaturation thing, a biuret denaturation thing, prepolymer-izing, and the 
polymer-ized denaturation thing Alcohols, the block-type polyisocyanate etc. which 
were protected with phenols, oxime, an active methylene compound, etc. can be 
mentioned — these ~ one sort — or two or more sorts are used. 
[An antistatic coating constituent and a paint article] The antistatic coating constituent 
concerning this invention is a constituent which uses the above-mentioned zinc oxide 
system particles and a binder component as an essential ingredient. 
[0052]Although there is no limitation in particular about the rate over the total solids 
of a binder component of zinc oxide system particles, and the zinc oxide system 
particle total quantity, it is 60 to 80 weight % still more preferably 50 to 95weight % 
preferably. At this time, hardening agents, such as a cross linking agent, shall also be 
included in a binder component. There is a possibility that transparency and antistatic 
property may fall that the rate of zinc oxide system particles is less than 50 weight % 
to said total-solids total quantity. On the other hand, when the rate of zinc oxide 
system particles exceeds 95 weight %, there is a possibility that optical properties, 
such as transparency and colorlessness, endurance, weatherability, adhesion, and 
flexibility may fall. Especially about weatherability, when the rate of zinc oxide 
system particles exceeds 80 weight %, it may fall rapidly. In order to solve this 
problem, it is preferred that silane coupling agent treatment, said M-X group content 
polymer processing, etc. carry out a surface modification to zinc oxide system 
particles beforehand, but the manufacturing cost of zinc oxide system particles may 
rise, and it may be necessary to improve a binder component. 
[0053]Without reducing antistatic property as the antistatic coating constituent of this 
invention is what contains a conductive adjuvant further, the content of zinc oxide 
system particles can be reduced and, moreover, the weatherability of the coat obtained 
from an antistatic coating constituent, adhesion, flexibility, endurance, etc. can be 
raised. It is thought that antistatic property does not fall because a conductive adjuvant 
carries out the role of ****** which connects zinc oxide system particles and 
antistatic efficiency increases even if it reduces the content of zinc oxide system 
particles, when a conductive adjuvant is included. 

[0054]As a conductive adjuvant used by this invention, what at least a part of the 
surface becomes from conductive substances, such as metal, conductive metallic 



oxide, and a conductive organic matter, is preferred. The conductive coat adjuvant 
which should just have covered at least a part of below-mentioned core material with 
the conductive substance by the surface consisting of conductive substances at least 
may be sufficient as a conductive adjuvant, as metal used for a conductive adjuvant, 
alloys, such as metal simple substance; stainless steel, such as iron, nickel, copper, tin, 
aluminum, lead, zinc, and silver, copper and a zinc alloy, copper, a tin alloy, etc. can 
be mentioned, for example — these — one sort — or two or more sorts are used. 
[0055]as conductive metallic oxide used for a conductive adjuvant, a zinc oxide, Sb 
dope tin oxide, aluminum dope zinc oxide, Sn dope indium oxide, stannic acid 
cadmium, rhenium oxide, etc. can be mentioned, for example — these ~ one sort ~ or 
two or more sorts are used. As a conductive organic matter used for a conductive 
adjuvant, For example, Polyacethylene (dopants, such as iodine.) What was doped, it 
contains --; polypyrrole (dopants, such as periodic acid ion.) What was doped, it 
contains --; polythiophene (dopants, such as periodic acid ion.) What was doped, it 
contains — polythiophenes, such as; poly aniline (what doped dopants, such as 
EMERARUJIN base, is included); poly para-phenylene (what doped dopants, such as 
AsF 5 , is included); polyphenylene vinylene; polyalkylthio Foehn,. heterocyclic 
content polymer [, such as polypyrrole, ]; — conductive polymers, such as a derivative 
produced by introducing an ester group, an alkyl group, etc. into aromatic ring content 
polymer, such as poly para-phenylene, etc. can be mentioned ~ these ~ one sort ~ or 
two or more sorts are used. 

[0056]As a core material which constitutes a conductive coat adjuvant, for example 
White mica, phlogopite, Nature, such as lepidolite, sericite, and fluoride phlogopite, 
or synthetic mica, sepiolite (argillite), Kaolinite, talc, bentonite, montmorillonite, a 
smectite, Organic fiber, such as nature, such as pyrophyllite, or synthetic argillite, 
nylon, polyester, potassium titanate, boric acid aluminum, titanium oxide, silicon 
carbide, ferric oxide, a zinc ferrite, a magnesium ferrite, glass, silica, etc. can be 
mentioned — these - one sort — or two or more sorts are used. 
[0057]As a conductive substance used for covering at least a part of core material, the 
conductive metallic oxide which uses Sn, In, Zn, Sb, and Cd as the metal main 
ingredients can be mentioned, and it is colorless, or there is little coloring. Although 
there is no limitation in particular about a conductive adjuvant and the form of a core 
material, a globular shape, an ellipse globular shape, the shape of a cube, rectangular 
parallelepiped shape, the shape of a pyramid, tabular, rod form, etc. can be mentioned. 
Since the probability of contacting zinc oxide system particles among these as they 
are form of anisotropy with a comparatively large aspect ratio and large surface area, 
such as tabular and rod form, increases, zinc oxide system particles are connected and 
antistatic efficiency increases, it is desirable. 

[0058]As what is easy to come to hand and it is easy to distribute in the coating 
composition of this invention as a conductive adjuvant, For example, metal or alloy 
fibers, such as iron, nickel, copper, aluminum, lead, zinc, and stainless steel, The 
conductive adjuvant of metal systems, such as scale-like silver and grape-like nickel; 
The letter tin-oxide particles of a needlelike Sb dope, The conductive adjuvant of 
conductive-metallic-oxide systems, such as tetrapod-like zinc oxide particles; Sb dope 
tin-oxide covering potassium titanate whisker, Conductive coat adjuvants, such as Sb 
dope tin-oxide covering boric acid aluminum whisker, Sb dope tin-oxide covering 
titanium oxide whisker, Sb dope tin-oxide covering mica, and polypyrrole covering 
polyester fiber, etc. can be mentioned. 

[0059] When the conductive adjuvants used by this invention are tabular particles, 
there is no limitation in particular about thickness t, but 0.008-0.5-micrometer 0.005-1 



micrometer [ 0.008-0.1 -micrometer ] is 0.008-0.05 micrometer still more preferably 
preferably. There is a possibility that the mechanical strength of tabular particles may 
fall that thickness t is less than 0.005 micrometer, and endurance may fall. On the 
other hand, when thickness t exceeds 1 micrometer, there is a possibility that 
transparency may fall. Although there is no limitation in particular also about length [ 
of tabular particles ] L, 0.05-20-micrometer 0.02-50 micrometers are 0.1-5 
micrometers most preferably still more preferably. There is a possibility that antistatic 
property may fall that length L is less than 0.02 micrometer. On the other hand, when 
length L exceeds 50 micrometers, there is a possibility that endurance, adhesion, and 
flexibility may fall, the aspect ratio (L/t) of tabular particles ~ desirable - 2-500 ~ 
further ~ desirable ~ 4-100 ~ it is 6-50 most preferably. 

[0060] The form of a board (projected type from a top) may be arbitrary, and tabular [ 
as used in the field of this invention ] may be form including circular, an ellipse, a 
spindle shape, a triangle, a quadrangle, a rhombus, a hexagon, an octagon, an infinite 
form, etc., and may be the shape of a piece, a thin film integrated circuit, the shape of 
a scale, hexagon-head tabular, etc., for example. When the conductive adjuvant used 
by this invention is a rod-like particle, there is no limitation in particular about the 
thickness d (the maximum thickness which passes along the center of a rod-like 
particle), but. 0.008-0.5-micrometer 0.005-1 micrometer [ 0.008-0. 1 -micrometer ] is 
0.008-0.05 micrometer still more preferably preferably. There is a possibility that the 
mechanical strength of a rod-like particle may fall that the thickness d is less than 
0.005 micrometer, and endurance may fall. On the other hand, when the thickness d 
exceeds 1 micrometer, there is a possibility that transparency may fall. Although there 
is no limitation in particular also about length [ of a rod-like particle ] L, 0.05-20- 
micrometer 0.02-50 micrometers are 0.1-5 micrometers most preferably still more 
preferably. There is a possibility that antistatic property may fall that length L is less 
than 0.02 micrometer. On the other hand, when length L exceeds 50 micrometers, 
there is a possibility that endurance, adhesion, and flexibility may fall, the aspect ratio 
(L/t) of a rod-like particle - desirable ~ 2-500 - further - desirable ~ 4-100 - it is 6- 
50 most preferably. 

[0061]The rod form as used in the field of this invention is form including a needle, 
filar, fibrous, whisker shape, the shape of a strip of paper, the shape of a star, tubular, 
a line, the arborescence for which two or more these gathered, the shape of a grape, 
etc. Conductive adjuvants may be other form particles other than tabular particles and 
a rod-like particle. In addition, as form particles, the particles of polyhedron shape, 
such as a globular shape, the shape of ******, the shape of a spindle body, the shape 
of a tetrahedron, the shape of hexahedron, the shape of octahedron, and the shape of a 
dodecahedron, etc. can be mentioned, for example. In addition, 3 axis pitch diameter 
of form particles [(L+b+t) /3] is 0.05-2 micrometers still more preferably preferably. [ 
0.005- 1 0-micrometer ] 

[0062]When the antistatic coating constituent of this invention contains a conductive 
adjuvant with zinc oxide system particles and a binder component, Although there is 
no limitation in particular about the rate (a lOOx conductivity adjuvant / zinc oxide 
system particles) over the zinc oxide system particles of a conductive adjuvant, it is 
0.5 to 3 weight % most preferably 0.3 to 5weight % still more preferably 0. 1 to 
20weight %. There is a possibility that antistatic property may fall that the rate over 
the zinc oxide system particles of a conductive adjuvant is less than 0.1 weight %. On 
the other hand, when the rate of a conductive adjuvant exceeds 20 weight %, there is a 
possibility that endurance, adhesion, and flexibility may fall. 
[0063]When the antistatic coating constituent of this invention contains a conductive 



adjuvant, about the rate over the solid content of a binder component of a conductive 
adjuvant, and the zinc oxide system particle total quantity .Although there is no 
limitation in particular, it is 0.25 to 1.5 weight % most preferably 0.25 to 5 weight % 
still more preferably 0.05 to 9.5weight %. There is a possibility that antistatic property 
may fall that the rate over said total quantity of a conductive adjuvant is less than 0.05 
weight %. On the other hand, when the rate over said total quantity of a conductive 
adjuvant exceeds 9.5 weight %, there is a possibility that transparency, endurance, 
adhesion, and flexibility may fall. 

[0064]The antistatic coating constituent of this invention may contain a solvent, and is 
suitably chosen by the kind of binder component, etc. As a solvent, for example 
Alcohols, aliphatic series, and aromatic carboxylic acid ester, organic system solvent; 
water; straight-mineral-oil; vegetable oil, such as ketone, ether, ether ester species, 
aliphatic series and aromatic hydrocarbon, and halogenated hydrocarbon, a wax oil, 
silicone oil, etc. can be mentioned ~ these - one sort — or two or more sorts are used. 
[0065]The antistatic coating constituent of this invention in addition to zinc oxide 
system particles, a binder component, and a conductive adjuvant, According to a 
military requirement, Hardening agent [, such as a cross linking agent, ];. Curing 
catalyst; of a hardening auxiliary agent etc. plasticizer; ~ defoaming agent and 
leveling agent; - thixotropic agent; ~ flatting; - surface-active agent; - fire retardant; 

- paints wetting agent and dispersing agent; - lubricant; ~ ultraviolet ray absorbent; - 

- light stabilizer; - antioxidant; ~ in addition to this (heat) - stabilizer; - antiseptic; - 

- antifungal agent; - seaweed-proofing agent; - corrosion prevention and rust- 
preventives; - color; ~ additive agents, such as paints, may be contained. 
[0066]The hardening agent used for drying oil systems, such as air (oxygen), as the 
above-mentioned hardening agent, for example; Polyester resin, such as an 
unsaturated monomer of monofunctional or many organic functions, The hardening 
agent used for a poly acrylic resin and an epoxy resin; The 1 st class, polyamine 
containing the 2nd class amino group, The hardening agent used for the resinous 
principle which has epoxy groups, such as polyamide, the amino resin which has a 
methylol group and the polybasic acid which has a carboxyl group, and high acid 
number polyester; The polyisocyanate which has an isocyanate group, The amino 
group of the polyisocyanate which has a urethane group, a methylol group, the 1st 
class, and/or the 2nd class, The hardening agent used for the resinous principle which 
has carboxyl groups, such as a hardening agent; metal chelator used for the resinous 
principle which has hydroxyl groups, such as amino resin which has an alkoxy 
methylene group; Moisture, the hardening agent etc. which are used for the resinous 
principle which has silicone groups, such as a polyfunctional epoxy compound and 
hydroxyl group-containing compound, can be mentioned ~ these ~ one sort - or two 
or more sorts are used. 

[0067]As a polyisocyanate of the hardening agents, For example, bird RENJISHISO 
cyanate, 4, and 4'-diphenylmethane diisocyanate, Hexamethylene di-isocyanate, 
naphthylene-l,5-diisocyanate, Diisocyanate, such as isophorone diisocyanate and 
dicyclohexyl methane-4,4'-diisocyanate; An adduct of tolylene diisocyanate and 
trimethylolpropane, An adduct of hexamethylene di-isocyanate and 
trimethylolpropane, A trimethylolpropane adduct of isophorone diisocyanate and the 
above-mentioned diisocyanate, such as an adduct of trimethylolpropane; Isocyanurate 
denaturation tolylene diisocyanate, Isocyanurate denaturation hexamethylene di- 
isocyanate, isocyanurate denaturation thing [ of the above-mentioned diisocyanate, 
such as isocyanurate denaturation isophorone diisocyanate, ]; ~ biuret denaturation 
thing [ of the above-mentioned diisocyanate, such as biuret denaturation 



hexamethylene di-isocyanate ]; — the above-mentioned diisocyanate and a 
trimethylolpropane adduct. An isocyanurate denaturation thing, a biuret denaturation 
thing, etc. Prepolymer-izing, the polymer-ized denaturation thing; above-mentioned 
diisocyanate, a trimethylolpropane adduct, An isocyanate group in an isocyanurate 
denaturation thing, a biuret denaturation thing, prepolymer-izing, and a polymer-ized 
denaturation thing Alcohols, a block-type polyisocyanate etc. which were protected 
with phenols, oxime, an active methylene compound, etc. can be mentioned ~ these - 
one sort — or two or more sorts are used. 

[0068]As a curing catalyst, for example Zinc naphthenate, calcium naphthenate, The 
curing catalyst used for drying oil systems, such as metal driers, such as an octylic 
acid zirconium, and an organic dryer; A redox system initiator, Polyester resin, such 
as a sensitizer (ultraviolet rays, an electron beam, etc. are required), a poly acrylic 
resin, The curing catalyst used for an epoxy resin; Amines and metallic compounds 
(heat is required), The hardening agent used for the binder resin which has hydroxyl 
groups, such as organic acid (heat is required) and inorganic acid (heat may be 
necessity); The curing catalyst etc. which are used for the binder resin which has 
silicone groups, such as metallic compounds and amines (humidity and heat are 
required), can be mentioned, these — one sort — or two or more sorts are used. 
[0069]As a plasticizer, for example Dimethyl phthalate, diethyl phthalate, dibutyl 
phtalate, dioctyl phthalate, phthalic acid benzyl butyl ester, diisodecyl phthalate, 
tricresyl phosphate, diphenyl phosphate KUREJIRU, triphenyl phosphate dibutyl 
sebacate, etc. can be mentioned ~ these — one sort ~ or two or more sorts are used. 
[0070]As a defoaming agent and a leveling agent, for example An acrylic defoaming 
agent, an acrylic leveling agent, a vinyl system defoaming agent, a vinyl system 
leveling agent, a silicone series defoaming agent, a silicone series leveling agent, a 
mineral system defoaming agent, a thixotropic agent (a thickening agent, an 
antisettling agent, a dripping inhibitor), etc. can be mentioned - these ~ one sort ~ or 
two or more sorts are used. 

[0071] About a form of a thixotropic agent, there is no limitation in particular and a 
thixotropic agent for solvent systems, a thixotropic agent for drainage systems, etc. 
can be mentioned. As a thixotropic agent for solvent systems, for example An organic 
bentonite system, Thixotropic agents for inorganic particle system solvent systems, 
such as a superfines silica system and a surface treatment calcium carbonate system; 
An AMAIDO wax system, a hydrogenation castor oil wax system, a benzyliene 
sorbitol system, and metallic soap (zinc stearate.) An oxidation polyethylene system, 
such as aluminum stearate, a polymerization vegetable oil system, thixotropic agents 
for organic system solvent systems, such as a sulfate ester system anionic surface 
active agent system, a polyether ester type surfactant system, and a polycarboxylic 
acid amine salt system, etc. can be mentioned — these — one sort — or two or more 
sorts are used. 

[0072]as the thixotropic agent for drainage systems ~ thixotropic agents for inorganic 
particle system water, such as for example, a superfines silica system and a 
magnesium aluminium silicate system, — ; xanthan gum. thixotropic agents for organic 
system water, such as a guar gum, a sodium-polyacrylate system, acrylic acid and an 
acrylic ester copolymer system, a polyvinyl alcohol system, a polyethylene oxide 
system, and a urethane denaturation polyether system, etc. can be mentioned — these - 
- one sort — or two or more sorts are used. 

[0073]as a flatting, hydrous silicon dioxides, such as white carbon, etc. can be 
mentioned, for example — these — one sort — or two or more sorts are used, as a 
surface-active agent ~ for example, the Nonion system (a polyethylene-glycol type.) 



anionic systems (a sulfate ester type and a sulfonic acid type.), such as a polyhydric 
alcohol type a carboxylic type, a phosphoric ester type, etc. can mention the surface- 
active agents (an amine acid type, a betaine type, etc.) of cation systems (an amine 
salt type, quarternary ammonium salt, etc.) and a both sexes system, etc. -- these -- 
one sort — or two or more sorts are used. 

[0074]as fire retardant, an antimony trioxide, aluminium hydroxide, a chlorinated 
paraffin, etc. can be mentioned, for example — these — one sort — or two or more sorts 
are used, as a paints wetting agent and a dispersing agent, the paints wetting agent and 
dispersing agent for solvent systems, a paints wetting agent, a dispersing agent for 
drainage systems, etc. can be mentioned, for example -- these ~ one sort -- or two or 
more sorts are used. 

[0075]As the paints wetting agent and a dispersing agent for solvent systems, for 
example The amount unsaturation polycarboxylic acid of polymers, Polyether 
polyester carboxylate, the amount polyester acid polyamine salt of polymers, 
Polycarboxylic acid salt, the AMAIDO amine salt of the amount polyester acid of 
polymers, long chain polyamino AMAI drine compounds acid, The salt of aliphatic 
series poly AMAIDO, long chain polyamino AMAIDO, and polymer polyester acid, 
The various amount compounds of polymers, such as a polymer polyether system 
compound; Phosphoric ester, cationic compounds, such as salts of anionic compound; 
fatty amines, such as phosphate, fatty alcohol sulfuric ester salt, sulfonated oil, and 
alkyl-sulfonic-acid salts, and quarternary ammonium salt, etc. can be mentioned ~ 
these — one sort ~ or two or more sorts are used. 

[0076]As the paints wetting agent and a dispersing agent for water, for example The 
salt of the amount polycarboxylic acid of polymers, The salt of styrene maleic acid 
copolymer, the formalin condensate of naphthalene sulfonic acid, the salt of long 
chain alkyl organic sulfonic acid, the salt of ligninsulfonic acid, the salt of 
polyphosphoric acid and poly silicic acid, a long chain alkylamine salt, a polyethylene 
glycol derivative, a sorbitan fatty acid ester, etc. can be mentioned - these ~ one sort 
— or two or more sorts are used. 

[0077]as lubricant, aliphatic hydrocarbon system lubricant, high-class aliphatic series 
system alcohol and higher-fatty-acid system lubricant, fatty acid AMAIDO system 
lubricant, metallic soap system lubricant, fatty-acid-ester system lubricant, compound 
lubricant, etc. can be mentioned, for example — these — one sort ~ or two or more 
sorts are used, as an ultraviolet ray absorbent, ultraviolet ray absorbents, such as a 
benzophenone series, a benzotriazol system, an oxalic acid anilide system, a 
cyanoacrylate system, and a triazine series, etc. can be mentioned, for example ~ 
these — one sort — or two or more sorts are used. 

[0078] As the above-mentioned light stabilizer, for example Bis(l,2,2,6,6-pentamethyl 
4-piperidyl)sebacate, hindered amine light stabilisers, such as methyl 1,2,2,6,6- 
pentamethyl 4-piperidyl sebacate and bis(2, 2, 6, and 6-tetramethyl 1-octyloxy 4- 
piperidyl)Deccan dioate, etc. can be mentioned — these ~ one sort ~ or two or more 
sorts are used. 

[0079]as the above-mentioned antioxidant — a phenol system (a mono- phenol 
system.) sulfur-compounds systems (dilauryl thiodipropionate.), such as a bisphenol 
system and a polymer system dimyristyl thiodipropionate etc. can mention 
phosphorus-compounds systems (a triphenyl boss fin, diphenyl isodecyl phosphate, 
etc.) etc. — these ~ one sort — or two or more sorts are used. 
[0080]in addition — (heat) as stabilizer, tin series stabilizer, lead system stabilizer, 
stearic acid system stabilizer, etc. can be mentioned, for example — these — one sort ~ 
or two or more sorts are used. As tin series stabilizer, for example A di-n-octyltin 



bis(isooctylthio glycolic acid ester)salt, Di-n-octyltin maleate polymer, a di-n-octyl 
SUZUJI lauric acid salt, Di-n-octyl tin series stabilizer, such as a di-n-octyltin ester 
maleate salt; A di-n-butyl tinbisma lane acid ester salt, Malete series compounds, such 
as a di-n-butyl tin ester maleate salt, a di-n-butyl SUZUBISU octylthio glycol ester 
salt, Mercapto system compounds, such as di-n-butyl tin beta-mercaptopropionic acid 
salt polymer, di-n-butyl tin series stabilizer [, such as laurate system compounds, such 
as di-n-butyl tin dilaurate, ]; - dimethyl tin series stabilizer, such as a dimethyltin 
bis(isooctylmercapto acetate)salt, etc. can be mentioned ~ these ~ one sort - or two 
or more sorts are used. 

[0081]as lead system stabilizer, 3 basicity lead sulfate, 2 basicity lead stearate, 2 
basicity phosphorous acid lead, lead stearate, etc. can be mentioned, for example - 
these - one sort ~ or two or more sorts are used. As stearic acid system stabilizer, for 
example Barium stearate, calcium stearate, magnesium stearate, aluminum stearate, 
lithium stearate, 12-hydroxylithium stearate, etc. can be mentioned ~ these - one sort 
~ or two or more sorts are used. 

[0082]In addition (heat) as stabilizer, may use stabilizer other than the above- 
mentioned tin series stabilizer, lead system stabilizer, and stearic acid system 
stabilizer, and as such stabilizer, For example, behenic acid lithium, myristic acid 
lithium, triphenyl phosphite, diphenyl isodecyl phosphite, tris nonylphenyl phosphite, 
barium zinc liquefied compound stabilizer, calcium zinc liquefied compound 
stabilizer, cadmium barium zinc liquefied compound stabilizer, etc. can be mentioned 
- these — one sort — or two or more sorts are used. 

[0083]As an antiseptic, an antifungal agent, and a seaweed-proofing agent, for 
example 1,2-benziso thiazoline 3-one, 5-chloro-2-methyl-4-iso thiazoline 3-one, a p- 
chloro-m-xylenol, 2-hydroxy methylamino ethanol, etc. can be mentioned - these ~ 
one sort — or two or more sorts are used, as corrosion prevention and rust preventives, 
ethylamines and propylamine can be mentioned, for example ~ these ~ one sort ~ or 
two or more sorts are used. 

[0084]Weatherability of the antistatic coating constituent of this invention improves 
that it is what contains light stabilizer further. About the curing method of an 
antistatic coating constituent, a heat cure method is economically preferred. Although 
there is no limitation in particular about the manufacturing method of the antistatic 
coating constituent of this invention, the metaphor can mix a binder component to the 
dispersing element containing zinc oxide system particles, and can mention the 
method of mixing a conductive adjuvant further, etc. to it suitably. 
[0085]The paint article concerning this invention forms in a base material surface the 
coat obtained from the above-mentioned antistatic coating constituent. Since this paint 
article equips that surface with the coat obtained from an antistatic coating 
constituent, it has the outstanding antistatic property and the weatherability of a coat, 
adhesion, and flexibility are high. As a base material, base materials, such as 
inorganic substances, such as glass and earthenware, and organic matters, such as 
resin, can be mentioned, especially the coat produced by applying an antistatic coating 
constituent to the base material surface of an organic matter has high weatherability, 
and it excels in flexibility, for example. About the form of the above-mentioned 
inorganic substance or an organic matter, there is no limitation in particular and form, 
such as film state, a sheet shaped, tabular, and fibrous, can be mentioned. Also among 
these, it is useful for the below-mentioned film, fiber, etc. 

[0086]There is no limitation in particular as construction material of the resin used as 
a base material. For example, LDPE, HDPE, amorphous polyethylene, OPP 
(extension polypropylene), Polypropylene, such as CPP (crystallization 



polypropylene), Polyolefm systems, such as polyisobutylene; EVA. (Ethylene-vinyl 
acetate copolymer) system; - polystyrene system; - elasticity or rigid-polyvinyl- 
chlonde; -- E VOH (ethylene vinyl alcohol copolymer) system ;P VA system (vinylon 

ooSvf C ,TT m ( P° 1 , yVinyUdene Chbride )= " Polyethylene terephthalat Id 
polyethylenenaphthalate. Polyester system [, such as polybutylene naphthalate 1- 
polycarbonate system; - polyurethane system; - polyamide system; - polyimide 
system; - po yacrylonitnle system; - Pori Sail John system; - polyether sulphone 
system; - polyphenylene sulfide system; - polyarylate system; - polyether imide 
system; - aramid system;, (meta-) acrylic; - polyether ether ketone system; - a 
tetrafluoroethylene ethylene copolymer, a tetrafluoroethylene hexafluoropropylene 
copolymer, polytetrafluoroethylene, polytrifluoroethylene, polyvinylidene fluoride 
and polyvinyl fluoride. A tetrafluoroethylene perfluoro-alkyl vinyl ether copolymer 
Fluororesin such as polyvinyl fluoride, a tetrafluoroethylene hexafluoropropylene ' 
brmentioned copolymer, and polychlorotrifluoroethylene resin etc. can 

ifS,V S n 8 for ! he U !f 38 Whkh thC VCry advanced Visible H g ht transmittal state 
ot an optical lens etc. and transparency are required, A PMMA and MMA-styrene 

S£7 C T ^u' P ol y carbonate ' Copolymers, such as transparent polypropylene 
MMA alpha-methylstyrene, or cyclohexyl methacrylate, The MMA denaturation type 
of ABS plastics, polystyrene, polyarylate, Pori Sail John, Various resin, such as 
po yether sulphone, transparent-epoxy-resin, Polly 4-methylpentene- 1, fluorinated 
polyimide, amorphous-fluorocarbon-resin, transparent phenoxy resin, and amorphous 
nylon resin and a fluorene series, can be used as a base material mor P*°us 
[0088]It becomes more important future still to use biodegradable resin as a base 
material from a disposal treatment problem as what meets the demand to 

t 0 ,Z g W A y , u, 0 ' e , Xample ' in SUCh 3 Case ' Poll y 3 -hydroxy butylate, It is preferred 
to use biodegradable plastics, such as a kitchen chitosan system, a polyamino acid 
system, a cellulose type, a polycaprolactone system, an alginic acid system a 
po yvinyl alcohol system, an aliphatic polyester system, a sugars system a 
mnZf SyStCm ' md a P ol y ether system, etc. as a base material. ' 
L0089jlt may be the purpose of improving the adhesion etc. of what arranged UV 
absorption film on the above-mentioned base material beforehand, and the coat and 
base material which are obtained from an antistatic coating constituent as a base 
material, and the thing thing which allotted the primer layer etc. beforehand may be 
used. Fluororesin, polyester system resin, acrylic (meta) resin, and polycarbonate 
system resin are preferred at the point that weatherability is high among a plastic film 

mnomir ^ ^ ^ ° f theSe resin used as a base material § ? 
L0090]The paint article of this invention can be manufactured by making the above- 
mentioned base material surface apply and harden an antistatic coating constituent for 
example. About the method of applying an antistatic coating constituent to a base 
material surface there is no limitation in particular and a dipping method, the roll 
coater method, the flow coat method, screen printing, the bar coating-machine 
method, the spm coater method, brush painting, a spray method, etc can be 
mentioned. 

[0091]After applying an antistatic coating constituent, in order to raise physical 
properties, such as chemical resistance, such as a water resisting property, solvent 
resistance, acid-proof, and alkali-proof, and abrasion-proof nature, it is preferred to 
make it harden by methods, such as heat curing (room temperature curing is 
mc uded), moisture curing, ultraviolet curing, and electron beam hardening There is 
no limitation in particular about the dry membrane thickness of the coat obtained from 



an antistatic coating constituent, and 0.2-5-micrometer 0.5-50 micrometers are 0 5 2 
micrometers most preferably still more preferably urometers are 0 .5-2 

IhZT^t^J t^f 11 in - PartiCUlar ab ° Ut th£ SUrface resistance *o of 
ine coat obtained from an antistatic coating constituent, below lOWsa/** are r 

be ow 10' omega/- ] 10* - Iomega/** most preferably still mire plferab y [ 

Although there is no limitation in particular about Hayes of the coat obtained from an 

preferably 5 /o or less. Hayes is the value produced by measuring with a turbidity 



[Translation done.] 
* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

^origXSs^.^' 1 ,ranS ' a,ed " y C ° mPU,CT - S ° ,he -y no, reflec, 
2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



[Working example]Although the embodiment of this invention is shown together with 
a comparative : example below, in addition, this invention is not mhedTo Sfe 
following embodiment. A "part" and a "weight section" are shown^ n I -foUomna 

teener' 8 - 1Uati ° n " 6XampIe W3S Perf0rmed with 

L The addition metal content of the evaluation <particle presentation> powder samnle 

ISSSt xlTff artiClCS ' ° ther ^ C ° ntentS ' «« « Hcontentwere 
calculated by X-ray fluorescence, atomic absorption analysis plasma emission 

spectrometry, gravimetric analysis, ultimate analysis, etc P 
[0094] 

O There is a diffraction peak of :ZnO crystal, 
x: There is no diffraction peak of a ZnO crystal 

L^dTST P T d6r ? diffraCti ° n measurement ^ ^ crystallite diameter 
us (hkl), Dw, and lattice strain Aw> powder sample 

Tle^T 1 -'- 8 ^ ^ (baS6d ° n the Cauch y ^oximation of function) 
The size of microcrystal and 1 g of lattice strain <carboxylic acid group contend 
powder samples for which it asked using the crystallite diameter Dw of a veS 
direction and the Aw: Wilson method from each diffracting plane (M) obtabedte 
imxed in the sodium hydroxide solution of 0.01N, After sfcing fortoee davs it 

dementi 1 °r °* ^ ° f * *"* of< P^ concentration of dispersing 

element> dispersing element until it can remove volatile constituents, such as a 



SnS^^V' ° btain r e ^ ° fMed P ° Wder - d a reta - d serial 
wnen mis is heated at 500 ** among the air for 1 hour is used as a metallic oxide It 

asked for the weight fraction to the dispersing element for a metallk ox de a^d h 
value was made into the particle concentration (metallic-oxide conversion 
concentration) in a dispersing element. 

t IVt t eVaIua ;?° n <Surface resistance> paint film surface of the coat obtained from 

SSS1(S52? TT 11 ' ^ 8 ° Iden KUSWgata 6leCtr0de was vapor-depos ted 
(thickness 30nm**5nm), after neglecting it for 12 hours under the temperature-and- 
humid,ty condition shown in a table, and protection-from-light condSs the 

the conditions was measured (impressed electromotive force 0.1 V). Measurement of 
s^face resistance was performed by the measuring condition (1) and (2) ZZt L 

[0095]The surface resistance of the coat after an accelerated weathering test did the 

arc light type lightfastness and the weather meter of a description, and measured 

sXe resSt^ce 8 ^ 10 h0UrS ' and meaSUred subse ^ nt 

With the <light transparency and transparency> turbidity meter (Nippon Denshoku 
^TzsZT ^ NDH ' 1001 DP) ' ^ t0tal Hght — ance T - d H^s H 

l h /lT7 CnC l aft6r " <trans P arent endurance accelerated weathering test did the 
^ test « J f S B 77 «-93 for 200 hours using the sunshine arbon 

"I n bldlty met6r (the Nip P° n Denshoku Indu ^s Co., Ltd. make 

H R f v V me ^ement of transparency was asked for difference deltW 

bv^heV n h T VaIUC H ° h3Ze Va,ue H after ™ examination, and it judged 
of frans^ 8 ] 0n baSiS t0 ^ ° f thC f ° ll0wi ^ t va,uati - bfsTs / 

[0096] 

^ST^" 18 "! analyZ£r aCC ° rding [ the di spersibility of the zinc oxide system 
ft!; the -aluat 10 n <dispersibility> antistatic coating constituent of an H<Vo 
»hW *° 1% of AA:delta A:lo/ o <=deltaB:5o/o<=deltaC:10o/o<=deltaH3 

Co., Ltd. NICOMP.) Using Model370, it asked for the mean particle diameter of the 
weight reference and this was made into the ii^an^i^Jparticfe^L W 
The Passage of the following [ valuation basis / of disability ]. However in the 

n^S 
[0097] 



^-S d< ^ 0 <T B : 5! ap P earance of the dispersing element after settling a 

™ZZ^ttZT <=m fT^ :m ma<Dd <dis P----stability> antistatic coating 
constituent on the degree of bath temperature of 50 ** for 30 days in the state where it 
was immersed in the organ bath, 30 nm<Dd was evaluated. The passage 0 Z e 
following [valuation basis /of a dispersion stability]. 
[0098] 

B- Ihtft 7u kh d ° e ! ^ ^ ° Ut layer seP™*™ ™ d does n <* have sediment 
B. Although there is sediment, carry out re dispersion by shake 

C: Sediment, even if it shakes, don't carry out re dispersion but gel 



When manufacturing a <pot-life> antistatic coating constituent, after adding a cross 
inking agent, it stirred at 20 ** and membranes were formed for every hour. About 
the obtained coat, transparency and hardenability were investigated and the maximum 
T of the mixing time m which these physical properties do not get worse was 
measured, respectively. The passage of the following [ valuation basis / of pot life ]. 

A: The cotton which made T> 6-hour B:6-hour >= T> 3-hour OT<= 3-hour 
<hardenab,lity> methyl ethyl ketone impregnate was ground 100 times on the coat 
and the rubbing test was done. The surface state of the coat after a test was observed 
[010of Sage of the following [ valuation basis / of hardenability ]. 

O : with no change. 

**: A crack is seen on the surface. 

x: A coat dissolves. 

About the <adhesion> coat, the squares friction test by a cellophane tape was done 
adhesbn S ] 10n mVeStigate<1 ^ passa g e ofthe followin g [ valuation basis / of ' 
[0101] 

A: 100/100 (completely with no exfoliation) 

wnnmrf^r ed 3 ^ than [ less than 1 less than 1 B: 1 80/100 or more / 
100/100C: / 50/100 or more / 80/100D: ] 50/100 <flexibility> 90 degrees and the 

crack generated on the surface and the existence of exfoliation were observed with the 

microscope. The passage of the following [ valuation basis / flexible ] 

[0 1 02]O : with no change. 

**: Although exfoliation is not carried out, a crack occurs 
x: Exfoliate. 

- Without carrying out the surface modification of the zinc oxide system particles PI 
ol the physical properties shown in the embodiment l(l)-table 1, toluene was 

T R t I dispersin § element D1 (50 weight % of particle concentration) was 
prepared. To this dispersing element Dl, the binder Bl grade shown in Table 3 was 
mixed by the combination shown below, it stirred at 25 ** to it for 3 hours and the 
antistatic coating constituent CI was obtained to it. The physical properties' of the 
antistatic coating constituent C 1 are shown in Table 5 
[0103] 

SLTr^oT 1 ? 01 (5 ? T ight % ° f Partide concen tration) 40 weight section 
BmderB (35 / 0 of nonvolatile matter concentration) 14.3 weight section Leveling 
agent (polysiloxane system) 0.05 weight section The antistatic coating constituent CI 
obtained by the toluene 35 weight-section above. After applying by Bar Goh Tarr on 
the surface of the PET film and carrying out hot air drying for 2 minutes at 80 - h 
was recuperated for three days at 50 **, and the coat (1) of 0.5 micrometer of dry' 
membrane thickness was obtained. The various physical properties of a coat (1) are 
evaluated and the result is shown in Table 7. 

[0104]- The surface modification which shows the zinc oxide system particles P2-P5 
or the physical properties shown in Embodiment 1 (2) - the l(7)-table 1 in Table 2 
was performed, the solvent shown in Table 2 was distributed, and the dispersing 

ofZZ , ^ PT r^ e t T ° th6Se dispersing dements D2 -° 5 ' **** addition 
of binder B-2 shown in Table 3 - the B7 grade was carried out by the combination 

shown in Table 4 respectively, and the antistatic coating constituents C2-C7 were 
obtained like Embodiment 1 (1). The physical properties of the antistatic coating 
constituents C2-C7 are shown in Table 5. 



[0105] 
[Table 1] 
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[Table 31 
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[Table 4] 
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[Table 5] 
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L 01 t1 0 k ] , TI ? ? ating constituents C2 -C7 were formed on the conditions shown 

SI 3 ! 16 6 ' res P.! ctlvel r: * nd *e coat (2) - the coat (7) were obtained. The film 



formation condition which obtains a coat (1) from the antistatic coating constituent CI 
was also shown in Table 6. The acquired physical properties of a coat (2) a ^ coat m 
are evaluated, and the result is shown in Table 7 a coat (7) 



[0111] 
[Table 6] 
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[0112] 
[Table 7] 
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[01 13]- In the dispersing element Dl (50 weight % of particle concentration) and 
binder Bl grade which were used in embodiment 2(l)-embodiment 1 (1). The whisker 



shape particle powder (the thing in which the antimony content tin-oxide film was 
formed on the titania whisker surface, length:2micrometer, a diameter: 0.1- 
micrometer and aspect ratio:20) as a conductive adjuvant was added, and the antistatic 
coating constituent C8 of the presentation shown in Table 8 was prepared. The coat 
(8) was obtained by the film formation condition which shows the antistatic coating 
constituent C8 in Table 9. The physical properties of the obtained coat (8) are 
evaluated and the result is shown in Table 10. 

[0114]- To the dispersing element D2, binder B-2, etc. which were used in 
embodiment 2(2)-embodiment 1 (2). The whisker shape particle powder (the thing in 
which the antimony content tin-oxide film was formed on the boric-acid aluminum 
whisker surface, length: 18micrometer, a diameter: 0.8-micrometer and aspect 
ratio:20) as a conductive adjuvant was added, and the antistatic coating constituent C9 
of the presentation shown in Table 8 was prepared. The coat (9) was obtained by the 
film formation condition which shows the antistatic coating constituent C9 in Table 9. 
The physical properties of the obtained coat (9) are evaluated and the result is shown 
in Table 10. 

[0115]- In the dispersing element D2 and binder B3 grade which were used in 
embodiment 2(3)-embodiment 1 (2). The whisker shape particle powder (an antimony 
dope tin-oxide whisker, length:2.0micrometer, a diameter: 0.0 1 -micrometer and 
aspect ratio:200) as a conductive adjuvant was added, and the antistatic coating 
constituent C10 of the presentation shown in Table 8 was prepared. The coat (10) was 
obtained by the film formation condition which shows the antistatic coating 
constituent C10 in Table 9. The physical properties of the obtained coat (10) are 
evaluated and the result is shown in Table 10. 

[0116]- The antistatic coating constituent CI 1 was prepared like Embodiment 1(1) 
except using the particles P6 of the physical properties shown in Table 1 instead of 
the zinc oxide system particles PI used in comparative example 1-embodiment 1 (1). 
The physical properties of the antistatic coating constituent CI 1 are shown in Table 5. 
The antistatic coating constituent CI 1 was formed to the PET film like Embodiment 1 
(1), and the coat (1 1) was obtained. The physical properties of the obtained coat (11) 
are evaluated and the result is shown in Table 1 0. 
[0117] 
[Table 8] 
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[0118] 
[Table 9] 
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[Table 10] 
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c, Re, Fe, Rv, Os, R h, I r, La, C 
e, Sb|»f6tl? 0 ^H^ffl^tlSitftSfn' 

^fg^o 20 
[0011] ilftM^&?©-^?0&&£ LT 
a, nTllMM«©BcfttS«t, SflJKffWttfc 
ftftSj^ <7^;Wyr£ (Wi lsonffi Srfflt^T 
5f<fe/cig^?gDw^l~5 0nm (0. 00 1-0. 

0 5/im) TS^ct*wsL<, cns^i^e^ 

«^5l|imKTt$Si:«lSL^ 30 
#t0. 0 5 /jmJWT*)W£U\, SHfltt, 

mtftfc- .j; r/sftitt©^,^ & ¥#§cft # s ^ c t aw 

¥5>f(1ta, fgHi^DwtDd i:«JtR (D 
d/Dw) tM^fl, Rtf 1 OWTCSStfcflWS 
L<, 3«T^£Sefc^<mf£L<, f#t 1 . 5tt 

[0012] ftmrn, mmm, mmm% 

$>S 0 0. 1 /im*ffi©^ttt, tu#(7)iJS^^, 40 
0. 1 /imK±©Ji^a, tI#©iJ£73?£T«?tl 
So Wj^ffl^nSlfftM^^iLTtt, *°y 

?^1&LT^SMI©fe© (sflUTHg-SfldK?) fe 

^s«^sst^raaiittcftnsfe©tft 
So c ©e? t^tsit ftM^e? ©#t«a#tps 

5 0~9 5SM%©§BH*t?feS;i fc^lSL^o 
[0 0 13] t^ftfcffl^5>tlS*°y v-tLTtt, 7 
^U;«^*°UV-, 7;^Fffl^*°Uv-, 7^ 50 
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Ziffle Uv-, t£x;«?ft*°y v-, xt^yff 

y v-, # y 7 5 mm%$ y ^ *° y -< ? f 
«fflif^y^-, * 0 y>iy^yffl^*°y t;yi 
xf;«*yv- 7x/-;«^*°yv-, * 
y y n^y^f y v-, 7? y ;vy y n-y 
«fflif»;v-, *°y7;^iyy^yn-;^©ffl, # 
y x^ i/x # y 7°n t° y y#©*° y # w >r V 
v-, ^yxf-yy^y v-, 77 fitful H©! 

GJk, ^y^^'xy^ 7?ynxh-y;l,-72 

s^r # y ws c t ^t 5 1 So 
[0014] t^f*e?^«tLTa, #tpssaft 

So £-sflsB?o¥iaB?&fc urn #tpig$nft 

t/^, lit, 0. 0 0 1-1 gift 

SStt, itftSiS i ©^WffiSttffiM t <fc s ififtf^f^ 

[0 0 15] £?£U^lffiHf^iJfcLT«, MfHLfc^ 

yv-t^-^ts^, Bittf^©@e^sa, m- 
xa^#wtsft^wsnSo ft/cu xa*^ 

felfi-eSD, R'a;J<^g^, K^tiT^TfeJ:^ 
7;i/4 i ;i/a, y^n7;V4 i ;VS, 7y-;uS, 75;v^ 
;bSt5j:t;7y^a^5ftSS^51tfti7c / >ft< fe 
lfiTSD, Mti^JiS*, tfPtS i, T i, Z r, 
A 1 frS;S:31¥fr5!fcfn34>fc< fcfe 1 fi^WSL 

5 ^ s *° y v-^ 

a, M-xa^tL, MHM5mi£tts*°y 
x'-^s d , y y n+^yi^t*° y v-^7 
t y ;yy y n-y^w&tiSo 

[0016] mitmmi^ii, \\mtc\tz\mym 

7t;*M a ?rM d tM^SM a ©Jg^tTy 0 . 0 0 0 0 

1 ^Ma/Md< 1 ©IBH^C-ut^WSL^o 0. 
00 0 1 ^Ma/Md^0. 4 ©IBH^SS C t <fc D 

$f$Ul\ $fe#s&t*frsis?Jt^ 0. 0 0 0 1 - 

2 %©1H1?£S C tmfi LV\ M a 

Z n OlgStf KM d ^±§Kt U D *7 ^ y y 7 ft«.l 
t?) ^t^^, L^felSHSffi^gSftL, 2^«^ 
ISH^ft^JfPMtS^tSSo L/c^oT, 
r^M&iSHt&So LWoT, MdM^<LT 

^SCtfenlt^ftSo #H¥8-2 5 3 3 1 7 W£& 



5 

iL<r^tmm^nx^m (H5HH7fi®4o~ 
siMa tkk 7;k^y^K7tilfe<fct>y$/c&7;Wj 

-try? A, ^UU^A, x'^*>"> 

[0017] ^mx^p,nmimmmi^ f 

ayfli) o^^yfeitf/SfettJS?, M§so< 

o. 5%JWTT$*<:i:^SS"efe* 0 «fc»-#£L<fci: 
o. £e>t£?£L<&o. oi%ixt, #t 

j?SL<«0. 0 0 1 TT?&£ 0 cnttt, WfSl 20 

[ooi8] *^"effl^p.nsefts«a^ifim is 

IM^MnHc#t©0^k°-^&^ (10 
0) , (0 0 2), (1 0 1) fclHUfk^fc^U JK 
T©ISS?^7 ^ - * fcffife I" & <DT*£ 3 i: , £T £ b 
t,\ '>i7-a (ScherrerS) , 1*4*3-6, n 
-^lilffl (C a u c h yHSMK) £ffi<^T\ & 30 
0#fffi (h k 1) t^LT^«^©|g^©^t^D 
s (h k 1) fc&fcfcfct, D s (002) /Ds (1 
0 0) <2£?SMf S 0 <fcD£?£L<&Ds (0 0 2) 
/Ds (1 0 0) < 1 . 2, S5fc#£L<B;0. 5< 
Ds (002) /Ds (10 0) < 1 . OT'SSoC© 
1H k £ 3 Ji^ k , ^fMllftfc J; tflf HP/jltftk 

[0019] ^^;vyya*ffl^T^J6/c, IS 

a B BfO^??:Dwt«J:^ l^Dw^lOO (n 
m) %m£t%Ctmf%L<, J;D£?£L<&5^D 40 
w^3 0 (nm) ©IIT$^„ D wftM^~f^5 
»M1t, ^Sllttfe <fc tf»/jlt WffiT U 

*»^»[t*5 <fc tf if HBSihft©j£fr 6 ttlg^f 

£F£U\ Dw^5~3 0 nm©ISH?bW[tlb©/^y 
xa*fcftSj&^#l£UvD"e&3 0 Dw^MtEiBBkfe 

£ffl^T^/c*&»^Awit^t, AwtfO^ 50 
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Aw^l (%) m $ Uy <fcD£?£L<«; 

O^Aw^O. 5 (%) ©IBH^S^o Aw^MfHIBH 

tssfctt^ MdftUD^e/^y 7^t^f£tiT 

[0 0 2 0] *%Bj^^nSiKfcM^e?©^ 

mmmt it te, m it ram i-sm 
m « m » DA.fr 

(Aft) «im>?ffrtf&2a*ffl*sns^ ign 

[0021] ^mmxfBi^hmimmmi^iz, * 

;kTy^©#;k-kky;i/gs (#;k-pyitS) £\ z n 
otw-rsa*jt"eo. oi~i o%-&-#*rstfcflw 

£L<k 0. l~5%^#t3":i-fc*,fct>$f$U\, * 
;^y«a*^t?/ ffML/cflI©^Sllrft*3 

nab**, zi^mmt m m±&t%mmm®> 
mzn oictttmmttr* 1 0 jf s l < a 3 
[0 0 2 2] *^Tffl^e»ti«^fM^e?a, s 

mzft?%&mL\tWi%~e 2 ~ 8 0 mM%oM^ias 

W^tlTl^C t*WSLV\ #t2 0~6 0lM%ft* 
[0 0 2 3] mmtLTte, ;K 7;l/3-;m, ^-hy 

flaKm /ND/yf^ft7j<*s©s*\ asm 

ens ©jgji** 1 m tc it 2 a«±fiOT ? n« 0 ?Hfflit 
<D^m $ u««, ttj±ts*ij-s^^ 4 0 °c~ 

ft/Km Mnyyfc^tofcm 7?#S*3J:CfS« 

i-r;HXr;H, **'51^ns l U^Tcitz 

-;K n-7°n/V-;K ^y7°ntf;l/7;Vn-;K n 
x/yy/un-;/ 7°nt°yy/un 
-;K xf-yy/un-;i/^y></;i/x-f ;k x/y 
y^y n-M/xf;n-f;K x/yy/u 
€■7 7*f-;l/x—f;K /x/yy/u n-M/xf;!/ 
x— r;K /x/yy/u n-^t /7*f-;l/x— r;K 
jfL/y^yn-;Wf;H-r ;V7-fer-k x/y 
y^y 3-;l/xf-;l/x-r;l/7-bT- x/yy/u 



(5) 



7 



;I/x-r;l/7-fer- k 7°nt;yy^y a- 
7 f-^x-r ;k 7°n t° y y ^ y a 7 xf- 
;l/x-r;K k7°a t° yy^y 7 >< f-;Vx— r 

;k 3-;^/^f-;l/x-r;k 7° 

ntfyy^y 3-;l/^f-;Vx—r;V7-br-h> 7°nt° 
lyy^yrn-^x^l/x-r^r-fer-K 3-><f-;l/ 
-3-* h*i/7*2/-;k 

7-f;V7-fer-k h^xy, 4^yyy> ^y-ffy> y 
7n^vk9-y, n-'v^X StlxfiK Bflfkak 0 
;K Klf7Y;k fm^V7*^;k f-;l/xf-;l/^r b 10 
x ^f-;WV7'f-;k^hy> ^^daw/x fh 

a 2 «J^^^il£y^ < t fc^prT sftStf&i, 
[oo2 4] ^ ^B^ffli^n^sftffiss^e? 

m ( s ) limits c £ «t d iMIg^^lr^ 20 

& ^ t t, cfcv^y - s fett s>- # (7c 

§n\ ya71M§S ¥Llf#fn\ S5i6S«Bfc<ktft7r 
yUMffi) > MSB© (7;k£;W 7;J/3*ypm /J- 

t Fn^y^kpyH ^hxXfk 
7;l/3-;K 7577/bn-/k 7U3-;k */Vy 

§a (#fp v *) , nfM «a&io , 

■e^SU^o StfcMK 7_KHft#fp^<J:tfSSffil , pHi, 
toHfstfi*ij-3ilf[:#fp^ig B B B ©^MJS^Pfl^-r3 40 

s (7yym 7^y*r£) xmnmit 

D ^7*;kfy^©aii^fi«tiKi?t 3 c t 

[0 0 2 5] iKfcM^&?©Sl73&^ffl^tl3# 50 
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(Md) {fr&ftfcl/tfc^ fcfcfcfcf, iSMd©, & 



Me 



IS, 



«s, aws, mm, yvwmv>w>fymm 
<mw%&-,mm, fmtymm mmm 
yfflSgvxfl'Xywm ; ^JS7;vn^y fs ; /? -k 
^rhk t Kn4 1 >'*;kf ym, ^kXfk ^h7 
;l/a-;k 75/7;l/3-;k ^Un-;k ^/yy# 
tC^S^ly-hft^ft, SHO^S (Md) 
S^TOft^ftftW^nSo ^MMd^I n, Til 

fk?\ #)SMd(D#M, aim ;j<iim ^ai« en 
[0026] mitmmmiT-mmmx^^n^ 

M (Ma) fc^feffcLTHu /ct^H MMa©, ^ 

mmm mm mm, y-Mmm^nfymm 
<Dmmmm:mmm yv^tymm mmm 

^-hy, t Fn^y^^ylt, ^Fxxr;k ^7 
;l/3-;k 7 5/7;l/3-;k ^ya-;k ^/yy# 
t<D^M^U~h{t^s %Z(D<km (Ma) 

s^c?) , mmm 7)i^yv{t^ p-y*rv 
y\t^m^^ $ MH^i4^tiiiW 

[o o 2 7] (s) a, t/*;i/^y|Wfc^M3J: 
tf7 71/ 3 -;l/^#t? C t^WS LV\ * 7 * ;k-p yltffc 
^ftffcttx ^?ftt*;l/^y;k«^ 1 MfcimtZlt 

7°nh°^-yil, ^yggil, *7°ny||, *7°y;HI, 7 
^yyll 5yxf-y||, /^5f-y||, xr7yy|| 
l©fgftlteil »^/*;i/^y||) ;7^y;HI, 
><^7y;Hl, 7nhy||, ^-wyit, y/yy||# 
Wgftlteil (Wn*7*;v^y|t) ; y^n^^ 

^yfimymmm^m^/fimymwi ; sit 



it, 7x-;i/ff||, h^^^itlcjjt^/^^^y 
it ; ^KffillckfH^y *;i/jpyai©^*tf ; h V 7 
;^nffit, ^77n;l/Sit, o-^nnglflf© 
7ND7ry^#t7*;l/^yil ; ?LitftH^$.3o £tx5> 

©•t 7 ym\ta% \&w&x$iWi l t t <fc t/^ 2 
[0 0 2 8] jf i lv^ 7*;i/^y|tffcia-t)a, 1 5iJ± 
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mai, @& -fv^tym, » 4vmm % 
mmmmn, ^mymit^m^mmicMLx, 

6 0-1 0 0 ^:)\s%(TMmVimtZ> C 1 7bW£ l < > 
8 0-1 0 0tfr%<DW.WV®Zf8t%C t^cfcD $ffSb 

[0 0 2 9] ^/^^Hfc"^^ Mdfc^ft©M 
dfcftLT^Mres 0-2 0 0WJU\ S/c, 10 
Z n icftf S t 1.90 f§k± 8 fittTWi L 

f vT&Ulb 3 o HftM^^S? ©SiiTj ST ffl i ^ 5 ft 
37;k3-;yfcka^ IBKI7;^-^ (y*7 
-;k x£7-;k ^V7nK;l/7;l/3-;K n-7*£ 
7-;k t -7*f-;k7;l/:a-;k Xr7y;k7;i/:a-;j/ 
30 ^ M«f§ftlffi7;b3-k (7>J;b7;bn- 
;k 7nf-;k7;J/:a— ;k 7°a^4 i 'k7kxt-;l'lF) N 
SHSifffi7;l/3-;l/ ($/^D^y^y-;k yycKN 20 
^■9V-;H§0 > 7?#®n{ffi7kxi-k Kyv';^;!/ 
:n-;k yyt5;k7;kn-;k ;*f-;k7ix;k#;k£ 

7- ;H§Q > \mm& i ffi7kn-k (7;k7U;k7;i/ 
3-;H§Q #©i{ffi7kn-/kl ; 7;k£ky^y:a- 
;!/ (xf-l/y^Un-;K 7°Pk°uyy'j3-;k by 
^f-i/y^Un-;K i, 4-7**:/s?*-;k l, 5 
-^y^y^-;K l, e-^fy^-iK l, 

8- t?$yy't-)i, i, i o-fAy^K tf 
tn-;k yxf-ky^yra-yk b Uxf-ky^ya 
~m) > 3-/kS (tKP 30 
^yy'Vx ^yXt°tn-/k 7^ VJV7)Vzt~j]/ 

m , mm^v^~m (y^n^y^y-i, 2- 

>^-;k i/9w\**)ry-i t 2-i>^-;K y^n 

y^'j3-;V (^°Uxf-iyyyun-;K ^U7°nHl/ 
yWn-iW) #cD7'y n-;kS ; T^t^y^y a 
-;ke7xf-;J/x— r;k 7°nHky^y n-;ke7x 
;yx-r;K kVntfky^y 3-;ke/;rf f-;l/x- 
r;k b U 7°n t° yy^V 3-;y^7 y f-kx-r/k 

3-y-f;y-3-y h^^7yy-;k xf-u^yn 40 

-;k67x^;J/x— r;k x-f lyyy'U ra-;ke77*f- 
;l/x-r;k b yxf-l/y^'J 7y f-;kx-r 
;k xf- ky ? U 3-;k£7 7-fer- b #©±!E X V 3 
-;y®©^e 7x-r;k3 7xXr;y#cDf^ft ; 
tbn^yx ky";k>x 2, 2-trx (4-tbn 
^ ^ 7 x x;k 7°n/ 1 ym<D%m&*-fr% * tf c n 
ScD^yx-rkfeJcU^yxXrk ; yy-fey 

sf^yn-^&itRftBc^yx-fyk t/ix 

f;k yx-r^itfyiXfMHtS^o cftS 
©7;kn-;kti, l fiSfc« 2fflk±fSffl£ft3 0 50 
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[0030] 7;yn-;kk f±E&©z n {fr&ftcB&fc 

<k l 5-2 5fg*fcTSCi:ff«J;Dif$U\, S?k 
*;V#y^ft ^tft^fS 7kn-k£Dt;kfct« l 
-1 0fgfcT3CfcfiW£U\ !§» (S) tftfc, Ma 

©fk^-ti^ mm (s) t#snsMdft-^tf©Mdt 

M1"SMafc^©Ma©jIkkfct (Ma/Md) "CI* 
#fritfcM^|]M^fcf#£ C t tfft2 0 Ma? 

t>m% 0 SS±, Mdft^ Znft^m 

(S) ?f#^/ci6t^g^?§ffi©«^>ft< 

[0 0 3 1 ] ^Snsa^O^^ttCjS^SMaO^ 
^tt Z n k^t S#SM d MtfiS^S^ ^SM d CDS 
l£J;otfelS:«!!)\ Md^IIIBjfe. IVB^©1^ 
li, Md/Zn (gf?J£) ^3%«±, MdtflfifiW 
OS^tt, Md/Zn (Jg^Jt) * s 1 %K±(7)^tt 
J8n?«So (S) ©^fSL^lSStLT, 

Mdft^ti??§ffi^±i-?§»L, %t>nm 
S(sa) i:, siSfb^ftSfcaMffift^Br^frs 

»*^frs»« (S) 

m-mi, mumm (sb) SD©MpHk 

(S) £#S£fe&W5nS 0 Mafk^i, ±!H© 

±K<E>iBS (S a, S b) ?f#^/ci6t, Iff 5 0 °Ck 
TZCttfff%Lh\ S/c, Sa, Sb^fflV^^lft 

^fitUTti, MJiL/c^7*;y^yil, cco^y*;y 

[0 0 3 2] SSfc, Sf« (S) ?, $fSL<a 1 5 0 
-2 0 0 "CttoiiL, HfcM^i&ffctffffiS-ttS C t 

§3s^T\ #xgK>©i?B^i?igiifio. i%kT© 

IMftftllH^Ttfc'^T, 2 0 0 °Ck± 4 0 0 °C^m 

oys&v 1 5>k± 2 4 «xft©tai«£fitt £ £ £ 

BHt* J: tf^^ihttcDf^kfttifce^^ffS k^ 0 
ilPiiMa©Sa? 2 2 0-3 0 0 "CCDlBH tt&CtlC 

<fctk ^t^^fctttffin^e? *#a<: t^tSo 



(7) 
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[o o 3 3] mm (s) ^©^»H©^t-f-^rM£, 

0. 5%«T^ JcWfSlXao. i%jsn^ 

0. 0 l fto. 0 0 l %£TFi:f StfcfcJ; 

t) , MJi© <fc 9 ft^»H©^ftt,«ffif p ^e^^§ 

[o o 3 4] mm (s) mmm, mm (s) t# io 

StlS Z n ft-^f© Z n fcfttS C 0 3 fiD^H&Jfr? 
0 . 0 0 1-5% ©IHT-a-?? cttj;^ TtttSffitt 

D> 0. 5<D s (0 0 2) /Ds (10 0) < 1 . 
0, 5 7Dw730 (nm), O^Aw^O. 5 (%) 
£»JEU ^»H^S&Hc^§lg?i;t^O. 5%JK 
"K # 2 L < a 0 . 1 %«T?»£f#2 C £ ^Tt 
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So 

[0035] /wy^-issit bTti, mmmtdt 

7WFI1, 75 7m tl-;«, 7*U;H8 

Bg, x^yifil, ^U75FSfSI, # 'J 7 1^77$ 30 

y^yya-yffa 7 7*«fSg, ^yyyffigg, Brii 
y777xy, 7vnyffl#£WSci^^ c 

ti^tnmtdiz mj,±im ? ns „ ^astm £ l t 

t fcff-et, cwtfi as/c« 2fitt±ffiffl?ns 0 
[0 0 3 6] 7;^FgfltLra, fcfcfcfcf, KSrfi 40 
rww, S-/fi7;W«fl, fWfi7;^Kffli§, 
ft-/fi7;^ Km Sft-/fi7;^ Kiflt©M7/^ K 
Sfl ;n7y, 7x7-;k xsp*^, Xf-UX 77 

77, 75/» ^» simm, S 

mA-|T\ ±tEM7;F^ KffSl^ttL/cgft 

rwnsti ; ^;V7U-7;^K» 
7;F7 U -7;^ Kffl£#fr^;F7 y -7;k£ Kif 
c t^-et, cnetfi utztcit iwxt 

[0 0 3 7] 75/8fHi:Lm TctfUS, ff-Mt 50 



^75yif|g, y^W^y^yim ^y777t? 
ySfflifl^ 7 5 ygfn • y< 7 5 v^Ar^ft K«f 
is ; ff-Mmmmm, y^Mmm* 7 5 y«fi# © 



?SI;^5ySl« 

i^l7c75 77;7^K±t| 
Ltl5>^lfi£/c«2f 



tlSo 

[0038] \±~)vmmtLT\&, fctz-ii, xvmt 

;k 7n W7im~;F#©{gMfilf ^ ~;Fx7r 

;k fifttrxur^) t©fta^ft#©igftE - ^;nif 

(xf-yy, 7d t°yy, xf-l/y, 77y;Hfxxr 
;k 7°Dt°^yl?t£-;k Mfct±~y r7#) 

^mmm\i-mm ; #a^yfta©*°u 

;Pa-;K ^SStt (yUn-ygft, *;F^7;Vg 

it 75/gtt, x$**/m., t^-fvm-im $ 

U tf-;v 7f-7-;k tf-;i/7f-7-;vtfS©fi^ft ; e 
7v- (tf^;i/7^3-;K Mtr-;i/#) t©^l-p- 

[0 0 3 9] ±!B7^y;MSffl!i:Lm /ci:^a\ 

^tS«l^ft; (y<^) 79V)VmttTfr<D#m& 
it, 7^'J;PKx7r^i:fc;^/v- 

©«S^ft#©iinIltt77 U ;Hjfl ; ^nlffi1t77 U 
;Htfll^fiSctS^/x'-!c:, (^7) 77 U« 
(^7) 77 i ;;i/il©n Ka^77;l/^;l/x7r;K 

7) 77 y ;Ht(D7U yy;Vx7r^(D^§[M 
t>s /cSijn^ffc^^f^nL/c ©t©lSfktt7 7 
u;Wfll; (^7) 77U;i/^7x'-«^©77 t y 
y, H7;H;ny ffsiex;i/^©t/ ^--e^lt^ 
n/cws^f*. An;j<>>Mt©yu^a (7;i/3^yyu 

* s 1 la 



;k«) ^lr^S77U;i/^7x'-^ 
%KTi?feSyU;l/gtt1Sl ; iSSftS^tf S77 

y 7 v-xxmsm t immmmic 

mmmtz, 7 7 y ;«#^^^s ctwi*, en 
sff 1 as^tt 2 8K±^*nSo 

[0 0 4 0] x^yiflfcLTa, /ct^H H'77 
x7-;VA^ H > 77x7-;I/F§!J, 2, 6 -^yW 
-;FS, f4*ftH'77x7-;FA§!J, 7x7-;F7^5 
7 73k *;l/V 7 y7-;F7^9 y 7S#©7y 7 7;F 
x-r;FS ; 7Vv-^#©i§-jtiMil©7y 77;Fx 
7r;FS;7?#S75yS (7y yy>75yS) 



13 

[0041] /wyjt-mmt LTx*°^yffig£ffl^ 
it, tctm, tfvtfrti-fzy, mimxvr^y, 

7?f«* U 7 5 X *° y 7 5 F\ 3 »7 5 X y x^;l/ 
75/7W;V7$y, ^5 5V-;k 3M.75.yM, 

y7yyy^ y, $vy x/-m*mf2>£ttfv 
^ uti5»^ias/ca2a«±^^ti^ 0 
[oo4 2] ^y^^ygfi^LT^ ft^^a; rfi 

m$ y 7 y 5 ymm ; *° y t-mim (7 x y m y 

-;i/^©#«# y 1 -i v y 7*- h y v- 

il^^PfS l^^?, C ftS# 1 a^fcH: 2 aeu: 

[0 0 4 3] 7x/-;Msfli:Lm fcfcfcfcf, X/ 

-;^S7 xs-Msm, ;m v my x /-mm 

B, # 'J £x;V7^-;Mf 31, #y 7 5 F> 7 ? y ;i/ 20 

Pfs c chZtf l as^tt 2 sw±$fl§£ 

fts 0 

[0 0 4 4] ffifgfbf vtuyjytLTte, TctX 
1$, Mbfyxf-yyUfa JligfLtfyTntfyyif 

«2fi«±^ffl£ft3o ^Un-^fll tf>liS/XV 
yn^vry) t LTlt, fcfcfctf, ^^WJn- 
x ^ f;i/7i-;V'> y 3-y#©x h y- h y y 
yffll;7;^F» xtf^Stt, *'Jixr;H 30 
It, 7^y;i/gft> ^y^ygftSftfcgftyyn-y 
gflt^Wsct^T^ cftStf i lis/c«2iiJX 

[0045] 7^y;v^yn-yifgga, issg^tc^s 
a, t- utis^ i mm % «±©7;p a 4^y y y 

t7 5 u ;^±£1^{*#£WS £ t m^, ctiZff 

fc tz.it, spy e-;i/7;W"^ p\ ^ytf-yry7 

X nn Fy7;l^nx7*- yy^fi^k ^ 40 
F77;k3"nx^yy • AW7Wn7nf yyftl 
^•ft, xf-yy • XnnFy7;k*-nxf-yy4±l£- 
{*, r h77Wnxf yy • A— 7 )]/$u7 )]/*)]/£ 
x;l/x-r;V±ta^f*#©iinIffift7 7*SfSg ;rh7 
7Woxf yyH©7;ytn;t uy 4 y 1 7;l/3p;Hf 
-;l>x— r;k t Kn4 1 >'7;l/4 i ;l'tr-;l'X-r;K * 
;v^4 1 ^7;V4 i ;vif— ;vx— r;v#©tf— ;vx— r;Vi: 

ffl ; fcUr>7;^5^ H • ^^ktnTW 
l^y^S^-ft, f h77Wnifl/y-7n^l/y±t 50 
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S-o-ft, t7'ylyyn-y^7 7ld'^ #7 7lgt: 
- ;l/x-r ;l/^7 7ln\ #7 7 H7 * X7 7 €y^ 

7 7*d'A, #7 7*^-^77X^7 XX^XFV- 
#©7 7 A ; ^7 7 f§X*°^>«, t%7 7 y 

^5 F> t7 7l'7 V n-yf Offl7 5: 

m?% zt&-v%, ctiztfii mtdt 2 mmmm 

CO 0 4 6] itoJffift7 7lSM^ !§^Jt!§l?Lft^ 

fc 0 fc S S «fc tf / S rc & tEBSftllcftStS ti:/c 
lS^«AL/c?§§iM?§S7 7*fflia, ^7^7*- 

h^^ 7 5 ymmr-mittz c t ^-et £ 0 *y uy«f 
HI i: L m /c i: x «\ y P yffil ; 7 x 7 - 

[0047] ^mmmtLTn, tctm, mm9% 
(D^mmm ; mm 5 mtommmmmfz c t 

t , £ tx ^if 1 IS /c a 2 QJK±$fflS ft* 0 ^^fll 

tLT> x^iyy-7°Dh 0 yy«i^d'A, tfyT^y 
xydfA, x-f yy-7^y'xyd'A, r^ynxhu 
- 75 y x y ±tj^ ^ A^o^S tc iZGf&o d'i, # 

•fe;l/D-x, •b;l/n-X7-br-h7f-y-h, M-fe 
;l/D-X-, x^;l/-t;l/D-x, tFn^y/nWf 

[0 0 4 8] ^*P^x'lSffi^%tffl^5ftS/Wy^ 
*»m xx-;yy 3 yS, ^f® (;J</tS?§§iJ 

sg, ;j<?§tt77y;i/gtt7;i/^F» *!§tt*^^7 
y-7;l/^mfll C*»ft5p yxxr«l) , 7j<i§tt 
77'J;«, ;J<?§ttx^^yxxr;«, 

[0049] xv;i/y 3 ym^/Uy^-Mat lt 

X/^-ya y ; M^x;Hlfg|xv;l/y 3 y, fm£- 
Mi^fIx-?;Vi/aX x^yy-ff^Hx;V±ta 
^fl|xv;i/y 3 y, 7^y;«xxr;V («) S^ffi 
Igxv;i/y 3 y, xf-yy-7 7 7y;l/^xxr;V («) 
S^fifflifx x-;yy 3 y, x^yfflgxv;vy 3 y, 7 
WySlx^I/i/aX 75 y;V-yy n-yiv;V 
y 3 y, 7 7 Htflix v;i/y 3 y#^^^ c t t? t 

•So 

[0 0 5 0] *^©®iiPM'lSIMa^tIji©©il 
^ih7^;W,©Sjg#tfflv^^ JtlSfi#©Jtl 
^ff^, ftS 7 >r ^ A© nTJift^iffgft©!!^^ 5. 

it, /uyjt-®m£LT&, xvyuzymm, 75 
y;v» 77fMW?suy /uy5-jt>>t 
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vmm, ^^ymmmh^nmmm; i*& 2 

mmt&r^/mm, fiiw^ymmt&^u 

y^-mm^m^nmmm ; 4wr%- mm 
-rs# y v y 7*- b , 7 y ^ yafctt s # y y v 

75/a, 7;F3^y^yya£tf£7^/gjp§ 

&m*u- vnm^m^yimmt^'Uy^- 
mmicm^nmmm ; ^i£x^yfc£ 

^ /Ma^tf^tltc^Un-yS^fr^/Uy 

n 6 * s 1 a $ 7c a 2 fi«±^B £ 0 

[0 0 5 1 ] ±ffl&m<D5%<D$V>(Vi/7*-}>t 

ITU, fct?u$, vvuyyyvyr^-h, 4, 

i^y^y^-h, fy^-yy-i, 5-yVvy 
7*-k ^y^ny^v^-h, y , y^n'\4 i 
y;l^£y-4, 4' -yVvy7*-F#©yyvy 
7*-b ; hvi/yy^vyrz-btbv t^-v-n 
fuAytDmm, f- yyyy v y7*- F t 
h y ;t?-n-)l?n/iy<DtfMk, y y*nyyy yy 

7%- hth V *?U-)]/7uAV<Dffla&$<D±fcV 

4v*y7%-h<DhV tf-ti-frftiAyttmfo ; 4V 
y7?y-FgftFy yyyVvy7*-F> 4vv7 
y- u~ hStt'vW* f - Vy"J4 V V7%~ h , y V y 
7? y- hSWv^oy^v^r^- MI<D±fHv ? 
yyy7*-h©yyy7?y-hSftt) ; td'yu-y h 
g&^tt* f- yyyy v y 7%~ vmvmy^ vy 

7%- h©tf7 W MEftft ; ±13^7^7*- F> 

h m-=f-v-)Wxi)\y{iM%, 4vy7?u~ F-gft 

rcgMs ; ±hh >m v y7%- k h u ^ f-u-fi/fu 
> * ytnm, jvy7-%y-\ e 9 y 7 f m. 
fuxv^-it, w^\tLtc^. i m^<D^vy7 

%~vm*7)Vn~)vm, 7i/-;V& **yLM.s 

m^f-yyiti 



mm l rc 7 n 7 7 m$ v << v y 
7%- \>m*mf% c t tn5# 1 as/c«2 

[0 0 5 2] M{ffi$&?m?<D, ^V^-IMI 



£F$l/<&50~9 511%, 
'8 011%^S„ COfct, 
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is^e?t^LT, y^yijyfvynmm^ mm 
^ y f-m^mtz c t tf>mi^%M-sm% „ 

[0 0 5 3] *%Bj50ffl|&3lh'lSIMa^»llftfflffi) 

lift, S«tt, Rj^1ti3<fct«^ft^^±S-&S<:i: 
^■ptSo #SftffiK)§iJ^#i?t^tKf[:Sfp^S?© 

#Wl^«?>LTt)^*Klhft^ffiTL*^©a, 

ifflii^j«fbSfp^e?^]±^o&^^^ < nmv 

So 

[0 0 5 4] $^"??ffl^5ft3£*ftffiMIfc LT 
#*ftt»t©««ft%K^5*S £ 

-•^;K 81, XX 7;l/5-7A, fp\ Mp\ ffit© 

(D^m^mfz cttfT^, cnztf 1 as/ca 2a 



[0 0 5 5] #«'| 



50 



X A 1 F-»ft S n F-TlfMyy^A, 

y 7-fef-u-y (ay*#cD F-^y F-tfy^L/t 

^yh^F-t"y^Lfcfe©^&) ; I'JWi 
y (iaa^^^-y^© F-^y F^ F-t;y^L/c 
feo^-t?) ; # u 7- y y (x^ y;vy y^a#© f 
-^yF^F-tfy^L/cfec^ty) ; sHU^i 
-py (A s Fs^F-^yF^rF-tfy^L/cfc© 

; *° U 7 x-Kyfc yy ; # u 7;f^;f^^ 
7 x y^©*° y f- *7 x y^s *° y tfn-^^d^s 
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[0 0 5 6] ItttililM^KtsaJ: LT 

a, tctm, mm, mm, mmm, mmm, 77 
#©tffi«a«i^ mynxwk, &ym7)i/$- 10 

7 A, mfr^m, Hfc&2& 7>77 

i7^k Y^v")A7i7-f K yy*H 

[0057] zmyp%< tti-zmmtzvicm" 

Gn^itiai^Ltlt Sn, In, Zn, S b, 

fe&T&sfr, tfe*^>a^o Wftffis^y 

flRim tvvvFli 20 

[0 0 5 8] »«[t*WJt LT, A#t^t<, #B 
tm, f£, -y^r;K ft. 7/b5^7A, 

m, 7Y^ii~v^hmm%mmmmn\-,m 30 
s b f-»(kxi?, fh7*7 hwtffiise 

mitxxmm^^ym^v^h^^T,^-, s b f-7 

ilf^X»t7®7;V5-7A7^X*- S b F— 

7mxx»aiift7 t s b f- 7m 

XXllv^A, # U t°n-;FSH*° U iXr ;F«IS^ 

[0059] *^-effl^?»n«w*ttfflffii^s«iK 
^©j?7* t ic-o^rimic'm.im^ 

t)\ £?£L<«0. 0 0 5~l/im, i^SK(i 40 
0. 0 0 8-0. 5 /im, $S>t$fSL<aO. 008 
~0. 1 (ini, Jt&£f$L<ttO. 0 0 8-0. 0 5 /x 
m-e£3 0 J?#t#0. 00 5|ira*ifW^ if 

&m^t>\ ^SL<a0. 0 2-5 0 /jm, £e>t£? 
SL<ao. 0 5-2 0 (im, gtjfi L-<tt0. 1- 
5/imm KLtfO. 0 2/im*I^i, § 
SKlhftfcVgT^fc^ntf £3 0 ffi73, ft? L 5 0 50 
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S^^-n^feSo iW77^^hif; (L/t) 
O^tlt &?$L<«;2-50 0, £5>«?£L<«4 
-1 00, SfeJf*U<H:6~5 0 , Pft*o 
[0 0 6 0] *%HJm^«ttki, « (±fr5>©&f; 

ma m, ama ;\n&, *%m*% 
mmtm, mi, mmi, mmi, ^nmrnm 

^®ASd (#«e?©^L^a^H77 
as) t-o^Ta#tpisa&^^, ^st<ao. o 

05-1 /im, £*jff£L<&0. 0 0 8-0. 5 /* 
m, L<&0. 0 0 8-0. ljim, Sfejf 

SL<a0. 0 0 8-0. 0 5 (imm ASdfti 
0 . 0 0 5 /i m*l7?S^ k mfflfjffVWfflffi&g.ft 

fiTt, B^ttiwr^fe^n^sSo fftk ASd 

<t40. 0 2-5 0 ^01, SSfc£F£l/<tt0. 05- 
2 0 (im, St>JfSb<tt0. l~5jjm?SSo IS 

l # o . 02^ m*jst?s s t , ^n^Mtm&yt % 
ffiS^orx^hjt (L/t) to^ra, $fSL< 

tt2~5 0 0, Se.t$fSL<a4~l 0 0, gfc^fS 
U<tt6~5 Of^o 

[0061] m » 

tt, 7^X7j-«, M«, t«, « CtlS 

tte?^oTfectv\ ^ofifijgtts^fcum ret 
m 1R(*«^ raffif*«, Affif* 

SCfctfT^So ^©ffiff«?©3lfi¥±§g [ (L + 
b + t) /3] §fSL<ao. 0 0 5-1 0 /im, 

[0 0 6 2] *%B/J©ffl|&3lh«Ma^, «ffcMp v 

(i o o xwnmmm/mitmmm 

§fSL<ao. 1-2 0SM 
%, SSldfSlXttO. 3~5SM%, Hfe$fSL< 

e^tM^M^o. iaM%*iSTS^t, 

[0 0 6 3] *%B/j©®ilPM'lSIMa^»ilftWffl 
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it, mm&t%^t>\ tf^b<ao. os~9. sa 

M%, £5ld?Sl/<H;0. 2 5~5fiM%, 

t < it o . 25~i. 5 mm%-?&% 0 mnmrnrnv 
wim^tmicfttzm^i? 0.05 im%*it£s 



5lM%£jS;l 

st, ait lyvit, stttfecfc^niatt^ffiT-rs 
[oo6 4] wj?©ffiig§ihMMfta, mum 

mtmm, >^y\tmt7mwmmmmm ; 

;J< ; ; 7777-/^ yy 3-yrtf)if£* 
if s c i^^t, ens # 1 as/ca 2 a«±^ffl^n 

[0 0 6 5] *f»MM'!S!M» HffcEKJ 
$B?, 7Wy7-$^5itf»mffl»XW<7 s 

fm ; niiig'j ; rwj -wvy m ; ^ 7 y h n h 7 
m ; mrn^m ; wffisits'j ; i«j ; mmmm • # 
Ml ; mi ; SSWffiM&J ; mm ; i§«itgij ; * 



[0 0 6 6] ±fEHMI£Um fctz.lt, ^ (M 

ttiC^Mltyv-^©^ U x7r/«, * j U 7y 
U;W, x^ygfggt^StiSflM ; im, 2 

«7 5 /gfc^tytf V 7 5 X # U 7 5 y f - o- 

y y v 77*- k 7 y 7 ya^tt s # 1; 4 v 

-k ^f-n-;l/a, lSR:fc,fctf/£;fcH;2iR075/ 

a, 7;i/a^yy-f L/ya^frs7 = /fflsg#cD7M 
a^frsifi^t^^e-nsw^j ; h 
^j#©*;v^y;va^ttssfi^tffl^e»ns« 



mmf&ctwi*, etibtf 1 mrdt2mum 

[0 0 6 7] mitfflO 5 %<D# V y 7 77*- h £ LT 

a, fcfcfcfct kJ 7777777*- k 4, 4* - 
7 777 777*- k ■M 1 ^ f - 777 
7777*- k 77777-1, 5-77777*- 
k ^v^Dy^y^/^-h^ 7770^7/1/7 
£y-4, 4' -^y->7^-H©^y->7^- 

h ; h 'J lyyv-W77*- h t b U y 7n-/77n/<; 



10 



20 



30 



m^it^m 40 



20 



50 



y<Dimw, 7 \sy*M v 77*- htw* 

y- hSffih y 4vyyj> u~ 

h^^vt^uyi/Jvyr^-h, Jvyrzis 

^■y ^ f yy v-v v y 7*- b#©±!Hyv v y 7*- 
hoe^ w hgttft ; ±!HyVyy7*- h y ^ 
f-u-jvfmiym^ ^yyr^u-mma, v. 

m ; ±!HyVvy7*- h ^) ^u~)Wu/\y\i 
Mt, 4v s y7J> y— h » tr 7 ^ 7 b sita, 7° 

^yyfb^§Tisat/c7a 7 ^s^y 4v*/r%- 
mf& c t % , c n 5 * s 1 @ s a 2 a«± 

[0 0 6 8] mitmtLTli, fctz.lt, t7rym 

sf P \ tyfyWi^i/^K ^y^;^y>nx7i. 

y;«, x^^y^itffl^snssfMffi; 757 
^ m\t^m (.mm) ^^ ws^ d^s) , 

; i*ffc»£7$y 

IS (M^ii^g) #©7U 3-yMf«/Wy 

c n s ^ 1 a s /c s 2 fi«±f$ is ? 0 

[0 0 6 9] Bjl^iJtLTa, /cfc^a\ 7$>Vm*J* 

f-;K 7^;H$7xf-;K 7^;i/S7'7f-;K 7^;m 
7^7f-;K 7^;i/^7f-;wy7;K 7^;^7V7 
r'y;K y7^hU7 7y;K U 7^77xx;l/7 77 
y 7^ h y 7i^MAy 7^77f-;l/^^W 

s c i: ^ -e t , cn^nmtdtz mu±.\m * n 

So 

[o 070] M- 7^yy^jtLTa, tctk 
it, 79V)iM&mk 77y;v^7^y 77Wt H7 

tfx;i/^7^yy7^ yyn-y^Mfa 
S[, yyn-y^y-syyym mmfflftftk 

[0071] ^yy hnt°7 7£ij©ff»^-n^ # 

tpssa&<, mwmi-vv hntf-yy^j, 

y 7 h n tf 7 y gij^^^ff a ama„ ig^j^ffl^ 

sa^yy*^ gffi^a^*;v77A^#© 
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Vf-VV hnify^SI; 7v^ F7 
^M5« (Xr7yy^Mh ZtTVV 



?7;1/5~7A#) 



HbFyx^yy?^ 



JPI 



t^T?, cnetf i as/c«2a«±ffiffl?ns 0 

[0 0 7 2] 7j«77y hDlfy^Srjfcbm fcfc 

7?vm-7?V ;I/lxxtMim # 'J l£x 
;F7;Fxi-;J/^ ^yx^yy^+M f^> 77yy 
y x-r;l/^#©t^;J<ffl^ 7 y h a t° y 730 

[0 0 7 3] as^bSlfcbTtt, fcfcitfl $7^ h# 

ns^ 1 fis/ca 2 mx_M2tis 0 ^ffigttfflt l 
tm:, fctitfi (^yxf-yy^yn-;b 
M> ^fffi7;vn-;vst) > 7~*y% (KUxxr^ 
x;7-Fy^ *;i/3pyes, 'Jyiixf^S 
> ijttyft (r;ylt H4»77^x7i4& 

, mm (7^ymm, ^jymm ©wffigtt 
s c t tn5# 1 asfdi 2 @«± 

[0 0 7 4] fMJfcbm 3i?ffc77f- 

7K^fc7;J/5x7A> ffi»^7^y#^W 
s <: t # t? t , c n 5 ft s 1 fi £ £ a 2 li ix±fgffl ? n 

So 

[0075] mmmmmumm • #f$j£ urn tc 
tm, w^wfimm-tifrsym, *yi-f* 

*°y75yis, *°y*;^y«iS, r^nvixf 
;Hf©7 h7?y|, Sii^y 7 = J7^4 f y y 

mm& y 7 f\ y 7 5 7 7v^ f tm 

y ixr ;Hi©i£, y i-r;l/£fc#ftf 

#©#ffla^Mffc^a ; y yixxf/K y yfix 
rfrM, liI7;^-«ixxf;HI, x;J/*y 
m 7;v^;vx;i/^y^S#©7-^yttf^tf ; 
fl«7 = y©m H4»7y^-7^iS#©*^ 



2fM±f0S2tiS o 



[0 0 7 6] 7& 



t7£ 77 • x;7F7if©;F;Fvy y 
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wsm, mr^mm^^ym^ y^yx 
#yyy§, tfv'ffwtvm, mmriv 
*)W*.y&, |yifyy^yn-;nm y;nf 
^yiiiixr^fWcM^t, cn^tf 1 

[0 0 7 7] M^JtLT^ fcfc&fef, HflS&Mbfcig 
^M)!»7;P3-;P • SMffiH^m 

mfc& 2 tmmmnzo mmmumt 

fc£.%.it& ^yy"7i/y£ ^yy>y77-;i^ 
ya7l7xyKL y7/7^yy-h^, ]-y77 
y^^©^iS5sra#^ ws lM^?, c # 
His/c{±2fM±fJffl^nSo 

[0 0 7 8] ±fH^g£§iJtLTa, /tt^in tfx 

(1, 2, 2, 6, 6-^yw^-4-wjy 

-fe/^-h, ^-f;H, 2, 2, 6, 6-^y^ 
•f;I/-4-t°^yy;I/-b/^-h, tfx (2, 2, 6, 

6- r hy^f-;v- 1 ~*^fM^y-4-Myy 
;F) r * y 5?*x- h^<D t y ^- F7 5 y^^SS^J 

[0 0 7 9] ±IHKftP7j^§iJtLTa, /ci:^a\ 7i 

7- ;i/^ 7 1 H'X7i/-;^ S5> 
v^)7,9)WtVfu\f.t%~\-m) , yy 

(hV7x-)\y$*7jy, y"7ix;MVf 
[0 0 8 0] ^©ffi m) m£M£LT&, Tctm, 

ws c t ^r* t > cns*« 1 as^tt 2 a«±f$ffl$ 
ns 0 xx^g^ijfcLra, tctz.^ y-n-^-y 
^;l/7sXtf7s Wvt^f^ft^yn-;Hxxf 
;W is, s'-n-^f^x^wyll^y v-, 
y- n - * 7 f-;i/7X7y 7 y yit 7- n - * 7 f- 
/WXv w yfixf ;HI©y- n - t ^f;WX 
^SSgiJ ; ^-n-y^i/xxifx^wy^xxr^ 
JS, 7- n - 7771/XXV y^ yiixf;i/SfOx' 7 

- bJktt&fa, 7- n -7^;l/XXlfX^y 

y 3-;i/xxr;H, 7- n - 7-f ;VXX |3 ;V*7 
h 7n t°^y^^ y ;V7y 7 F %>k£m, 7' 

- n -7f-;l/XX777 7- h#©77 7- h^ffc^tl 
#©7- n-7^;FXX^g^J ; 7^^;FXXE'x 

{-(v^ / 7^)v^)\y^fY7^T-y) m<vy/?-)\y 
*%mc.mm*mfz> z.tttT%s ens** 1 as /c 

[0 0 8 1] «&£S£S|£Lm /ct^«\ 3^*14 

2^aftxr7yy«fp\ 2tmm.vym 

50 i,\ Xr7yyHfp v #^WSui;^T^, CtiS^l 
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msTcii 2 mxmmti%o t,tt v ywmtimt 

mts)vyyh, XT7vyMW%y}k, xrrvy 
mrji^^L,, Tstt v ywj f-^y 12-tFn 
^yxf 7 v ymv ?yLM*mfz c t ff-et, en 
5. # 1 as tc a 2 a«±fsffl 
[oo8 2] ^©ffi (i) s^j^lt, ±taxx£g 

^yHU-f^A, 5Ux^ynu^^A, h'J7x- 10 
k Fyx7x;j/7ix;kf>X7 7^ F> ^U7A-S 
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